Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


/7 


s^jnaitst 


Lib^irj'  of 
Cr.  P.  K.  ratters 


\'' 


\Nn 


its 


^  '  s  * 


/■Ia;./;',,/-'.  M,>t.J). 


A    HANDBOOK 


OF 


PATHOLOGICAL    ANATOMY 


AND 


HISTOLOGY 


WITH    AN    INTRODUCTORY    SECTION    ON 

POST-MORTEM    EXAMINATIONS 

▲KD 

THE    METHODS    OF    PRESERVING    AND    EXAMINING 

DISEASED    TISSUES 


BY 


FRANCIS  DEL  AFIELD,  M.D., 

PSOFSSSOR  OP  PATHOLOOT  AND  PRACTICAt  KBDICINC,  COLLBQE  OP  PHTSICIAN8  AND  8UROBON8, 

NSW  YORK, 

AND 

T.  MITCHELL  PRUDDEN,  M.D., 

DISKCTOR  OF  THE  LABORATORY  OF  THB  ALUMNI  A880CIATI0N    OF   THE    COLLEOB    OF    PHYSICIANS    AND 

SURGEONS,  NEW  YORK 


THIRD    EDITION 

ILLUSTRATED  BY  224  WOOD  ENGRAVINGS  PRINTED  IN  BLACK  AND  COLORS 


NEW  YORK 
WILLIAM    WOOD    &    COMPANY 

1889 


^  '    J    ^ 


■i  ^  ■^     ^ 


.   '  -  ^    -^  - 


COPTBIOBT  BT 

Wi;.LIAM    WOOD    &    COMPANY. 

18S9. 


•TIT  nam,    LAMMKT     A    CA. 
•  •    •«  A  It  MAM  •▼.# 


•  • 


•  • 


•  » 
•   » 


;i] 


-1133^ 


;  i '-  i 


PREFACE 


TO  THE  THIRD  EDITION. 


In  the  third  edition  of  this  work,  the  same  objects  have  been  kept  in 
view  as  in  the  second  edition. 

It  is  intended  that  the  student  and  the  practitioner  shall  find  in  it 
the  information  which  they  need  to  enable  them  to  perform  autopsies, 
to  preserve  the  tissues,  to  prepare  them  properly,  and  to  examine  them 
with  the  microscope. 

The  work,  therefore,  comprises  instruction  in  the  methods  of  making 
post-mortem  examinations,  of  preserving  diseased  tissues,  of  preparing 
them  for  microscopical  examination,  and  of  cultivating  and  examining 
bacteria.  It  also  gives  an  account  of  the  lesions  of  the  different  parts 
of  the  body,  of  the  general  diseases,  of  violent  deaths,  and  of  poisoning; 
of  the  changes  produced  by  inflammation  and  degeneration;  and  of  the 
structure  of  tumors. 

All  of  the  drawings  have  been  made  by  the  authors. 

FEANCIS  DELAFIELD, 
T.  MITCHELL  PEUDDEN. 
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THE    METHOD 


OF  MAKING 


POST-MORTEM   EXAMINATIONS. 


The  particular  object  of  making  a  post-mortem  examination  varies 
in  different  cases.  It  may  be  to  determine  whether  a  person  has  died 
from  violence  or  poisoning;  to  account  for  a  sudden  death;  or  to  study 
the  lesions  of  disease.  In  any  case  the  examination  should  embrace  all 
the  important  parts  of  the  body^  not  merely  a  suspected  organ,  and  it 
should  be  recorded  at  the  time  it  is  made. 

In  endeavoring  to  ascertain  the  cause  of  death,  when  the  clinical 
history  is  imperfect  or  unknown,  great  care  is  necessary.  Mechanical 
causes  of  death,  which  destroy  life  by  abolishing  the  function  of  one  of 
the  important  viscera,  only  occur  in  a  moderate  number  of  cases.  Most 
of  the  lesions  which  we  find  after  death  rather  indicate  the  disease  than 
the  cause  of  death.  We  do  not  know  how  great  a  degree  of  meningitis, 
or  of  pneumonia,  or  of  endocarditis,  or  of  cirrhosis,  or  of  nephritis, 
necessarily  causes  death.  On  the  contrary,  we  find  that  one  patient 
recovers  with  an  extent  of  lesion  that  is  sufficient  to  destroy  the  life  of 
another.  So  with  accidents;  there  is  often  no  evident  reason  why  a  frac- 
ture of  the  skull  or  of  the  pelvis  should  destroy  life,  but  yet  they  usually 
do.  In  some  of  the  general  diseases,  such  as  typhoid  fever,  the  lesions 
cannot  always  be  called  the  cause  of  death;  in  others,  such  as  typhus 
fever,  there  may  bo  no  evident  lesions  at  all.  Sudden  deaths  of  persons 
who  have  apparently  been  in  good  health  up  to  the  time  of  death  are 
often  particularly  obscure.  In  many  of  them,  we  have  to  acknowledge 
that  we  can  find  no  sufficient  cause  for  the  death.  This  is  of  course  due 
to  our  imperfect  knowledge.  But  it  is  much  better  in  such  cases  to  avow 
our  ignorance  than  to  attribute  the  death  to  some  trifling  lesion.  The 
brain  and  the  heart  are  the  organs  which  are  especially  capable  of  giving 
symptoms  during  life  without  corresponding  lesions  after  death.  Very 
well-marked  cardiac  or  cerebral  symptoms  may  continue  for  days 
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months,  and  apparently  destroy  life,  and  yet  after  death  we  find  no  cor- 
responding anatomical  changes.  It  is  the  novice  in  post-mortem  exam- 
inations who  is  particularly  apt  to  mistake  ordinary  post-mortem  ap];>ear- 
ances  for  lesions. 

EXTEKXAL   INSPECTION. 

Before  commencing  the  examination  of  the  internal  viscera,  it  is  al- 
ways necessary  to  make  some  inspection  of  the  external  surface  of  the 
body.  The  minuteness  of  this  inspection  will  depend  upon  the  charac- 
ter of  the  case:  in  the  case  of  an  unknown  person,  or  of  one  suspected 
to  have  died  from  unnatural  causes,  it  is  necessary  to  search  for  and 
record,  not  only  all  contusions,  wounds,  etc.,  their  size,  situation,  and 
condition,  but  also  deformities  from  disease  and  any  physical  peculiari- 
ties of  hair,  eyes,  teeth,  moles,  etc.,  by  which  the  person  may  be  identi- 
fied. In  such  cases  it  is  well,  if  possible,  to  have  a  photograph  taken  of 
the  entire  body.  In  cases  of  doubtful  identity,  it  is  sometimes  wise  to 
make  a  wax  or  plaster  cast  of  the  outside  of  the  teeth  and  jaws.  In  or- 
dinary examinations,  we  note  the  general  nutritive  condition  of  the  body, 
and  look  for  evidences  of  external  injury,  for  skin  diseases,  ulcers,  csdema, 
gouty  deposits,  abscesses,  enlarged  lymphatic  glands,  etc.  The  glans 
penis  and  prepuce  are  to  be  carefully  searched  for  syphilitic  cicatrices. 

It  is  usual  to  find  certain  changes  in  the  external  appearances  of  the 
body  which  are  due  to  the  cessation  of  life  and  the  commencement  of 
decomposition.  We  speak  now  of  bodies  which  have  not  been  baried, 
but  which  have  been  kept  in  the  ordinary  way,  lying  on  the  back  and 
loosely  covered  with  a  shroud,  or  dressed  with  the  ordinary  clothes. 

Cadaveric  LividUy. — After  life  becomes  extinct  and  before  the  blood 
coagulates  it  settles  in  the  veins  of  the  more  dependent  parts  of  the  body, 
producing,  usually  within  a  few  hours  after  death,  a  mottling  of  the 
surface  with  irregular  livid  patches.  These  patches  may  coalesce,  form- 
ing a  uniform  dusky  red  color  over  the  back  of  the  trunk,  head,  and  ex- 
tremities, and  sometimes  over  the  ears,  face,  and  neck.  The  same  effect 
is  observed  on  the  anterior  aspect  of  the  body  if  it  has  lain  on  the  face. 
At  points  of  pressure,  from  folds  in  the  clothes  or  from  the  weight  of  the 
body  on  the  table,  the  red  color  is  absent  or  less  marked.  These  changes 
occur  before  putrefaction  sets  in.  This  cadaveric  lividity  or  hypostasis 
should  not  be  mistaken  for  ante-mortem  ecchymosis,  from  which  it  may 
usually  be  readily  distinguished  by  its  position  and  extent,  by  the  fact 
that  the  surface  of  the  skin  is  not  elevated,  and  by  the  fact  that  on  in- 
cision no  blood  is  found  free  in  the  interstices  of  the  tissues.  Kot  infre- 
quently the  subcutaneous  tissue  in  the  vicinity  of  these  post-mortem 
hypostases  becomes  infiltrated  with  reddish  serum.  Very  soon  after 
death,  particularly  in  warm  weather,  the  tissues  immediately  around  the 
subcutaneous  veins  of  the  neck  and  thorax  and  in  other  situations  may 
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become  stained  of  a  bluish-red  color  from  the  decomposition  and  escape 
from  the  vessels  of  the  coloring  matter  of  the  blood.  If  the  epidermis  has 
been  detached  at  any  point,  the  skin  beneath  soon  becomes  dry  and  brown. 

Putrefactive  Changes. — Usually  in  from  one  to  three  days,  depend- 
ing upon  circumstances,  a  greenish  discoloration  of  the  skin  appears,  at 
first  upon  the  middle  of  the  abdomen,  over  which  it  gradually  spreads, 
assuming  a  deeper  hue  and  often  changing  to  a  greenish  purple  or  brown. 
Orecnish  patches  may  now  appear  on  different  parts  of  the  body,  earliest 
upon  those  overlying  the  internal  cavities;  this  discoloration  is  probably 
produced  by  the  action  on  the  haemoglobin  of  gases  developed  by  decom- 
position. The  eyeballs  now  become  ^accid,  and  if  the  eyelids  are  not 
closed  the  conjunctiva  and  cornea  become  brown  and  dry.  The  pres- 
sure of  gases  developed  by  decomposition  in  the  internal  cavities  not  in- 
frequently forces  a  greater  or  less  quantity  of  frothy,  reddish  fluid 'or 
mucus  from  the  mouth  and  nostrils,  producing  distention  of  the  abdomen, 
and,  if  excessive,  may  produce  changes  of  position  of  the  blood  in  the  ves- 
sels, and  even  a  moderate  amount  of  displacement  of  the  internal  organs. 

After  five  or  six  days,  under  ordinary  circumstances,  the  entire  sur- 
face is  discolored  green  or  brown.  After  this  the  epidermis  becomes 
loosened  from  the  formation  of  gases  and  separation  of  fluids  beneath, 
and  the  tissues  become  flaccid.  The  abdomen  and  thorax  may  be 
greatly  distended,  the  features  distorted  and  scarcely  recognizable  from 
swelling,  and  the  hair  and  nails  loosened.  Beyond  this  stage  of  putre- 
faction, the  consecutive  changes,  leading  to  more  or  less  disintegration 
of  the  soft  tissues,  can  scarcely  be  followed  with  certainty.  The  rapid- 
ity with  which  these  changes  follow  one  another  depends  upon  a  variety 
of  conditions,  such  as  temperature,  moisture,  access  of  air,  and  the 
diseases  which  have  preceded  or  caused  death.  Thus  an  elevated  tem- 
perature, and  the  presence  of  air  and  moisture,  hasten  the  advent  and 
progress  of  putrefactive  changes.  The  bodies  of  infants  usually  decom- 
pose  more  rapidly  than  those  of  adults,  fat  bodies  more  quickly  than  lean 
ones.  The  infectious  diseases,  intemperance,  and  the  puerperal  condition 
promote  rapid  decomposition;  as  does  also  death  from  suffocating  gases. 
Poisoning  by  arsenic,  alcohol,  antimony,  sulphuric  acid,  strychnine,  and 
chloroform  may  retard  the  progress  of  decomposition.  Burial  in  dry 
soil  and  submersion  in  water  also  retard  the  progress  of  decay. 

Cooling  of  the  Body. — The  internal  temperature  of  the  healthy  living 
body  is  about  37.5**  0.  (99.5°  Fahr.).  But  it  may  be  increased  several 
degrees  in  consequence  of  disease.  After  death,  the  chemical  changes 
upon  which  the  maintenance  of  this  temperature  depends,  rapidly 
diminish,  and  the  body  gradually  cools  to  the  temperature  of  the  sur- 
rounding medium.  This  usually  occurs  in  from  about  fifteen  to  twenty 
hours,  but  the  time  required  depends  upon  a  variety  of  conditions. 
Immediately  after  death,  there  is,  in  nearly  all  cases,  a  slight  elevation 
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of  tiitprDHl  temperature,  owing  to  the  fact  tb»t  the  metabolic  changes  ia 
the  tisflHeB  still  continue  for  a  time,  and  the  blood  ceasee  to  be  cooled  by 
passing  through  the  hmga  and  peripheral  oapiilaries.  After  death  from 
certain  diseases,  yellow  fever,  cholera,  rheumatic  fever,  and  tetanus,  a 
considerable  elevation  of  internal  temperature  has  been  repeatedly  ob- 
Berved,  The  time  occupied  by  the  cooling  of  the  body  may  bo  prolonged 
after  Budden  death  from  accidents,  acute  diseases,  apoplexy,  and  asphyxia 
A  number  of  cases  are  recorded  in  which  the  body  retained  its  heat  for 
eeveral  days  without  known  cause. 

Aftpr  death  from  wasting  chronic  disease,  and  in  some  cases  after 
severe  hemorrhages,  the  cooling  of  the  body  ia  very  rapid,  the  external 
temperature  being  reduced  to  thafof  the  surrounding  air  within  four  or 
five  hours.  Fat  bodies  cool  less  quickly  than  lean  ouea,  the  bodies  of 
weJUnonrisbed  adults  less  quickly  than  those  of  children  or  old  persuns. 
The  temperature  of  the  surrounding  medium,  the  degree  of  protection 
of  the  body  from  currents  of  uir,  will,  of  course.  modiTy  the  progress  of 
cooling;  and  the  internal  organs  retain  tbeir  heat  naturally  longer  tliaq 
the  surface  of  the  body.  The  rate  at  which  eooling  occurs  is  most  rapid, 
as  a  rule,  during  the  hours  immediately  following  death,  notwithstand- 
ing the  post-mortem  rise  which  may  ensue. 

It  will  thus  be  seen  that  it  required  to  pronounce  upon  the  time  which 
has  elapsed  since  death  in  a  given  case,  we  can  do  so  only  approxi- 
niatelv.  It  is  necessary  to  take  into  account  all  of  the  above-mentioned 
conditions  which  modify  the  rate  ot  cooling  of  the  body,  and  then  n 
may  be  able  to  state  only  the  probabilities  of  the  case.  It  is  furthermore 
unsafe  in  any  case  to  infer  the  cause  of  death  from  the  rate  of  cooling  of 
the  boily. 

Biffur  MiirtU. — Death  is  usually  succeeded  immediately  by  a  period 
of  complete  muscular  relaxation;  the  jaw  drops  and  the  limbs  become 
fiaccid.  The  muscles  may  retain  for  two  or  three  houm,  however,  ths 
capacity  of  contracting  on  the  application  of  appropriate  stimuli.  On 
the  average  within  six  hours  the  muscles  become  firm  and  rigid.  Tliis. 
post-mortem  rigidity  is  called  ri^or  mortis.  On  the  occurrence  of  tba 
rigor  mortis,  the  muscles  become  fixed  in  whatever  position  they  mny 
have  had  at  the  time  of  its  occurrence.  It  usually  begins  in  the  muscle 
of  the  eyelids,  extends  to  those  of  the  back  of  the  neck  and  lower  jsw,, 
then  to  the  face  and  neck,  and  thence  passing  downward  affects  tha 
muscles  of  the  thorax  and  lower  extremities.  It  usually  disappears  iK 
the  same  onler.  Although  commencing  on  the  average  six  hours  after 
death,  it  may  set  in  almost  instantly,  or  it  may  be  delayed  for  twenty-^ 
four  hours  or  more.  It  may  pass  off  very  rapidly,  in  rare  cases  in  froDi 
01)0  to  three  hours;  or  jt  may  persittt  for  two  or  three  weeks  or  longer.. 
It  may  be  said  in  general  that  the  average  time  of  its  disappearauoe  is 
within  twenty-four  or  forty-eight  hours  after  its  occurrence,  depeadtntf' 
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on  temperature,  its  intensity,  the  mode  of  death,  the  period  of  its 
advent,  etc.  Caspar  states  that  in  foetuses  before  term  he  has  never 
observed  rigidity,  and  that  in  yoang  children  it  is  feeble  and  of  short 
duration.  Its  occurrence  and  phenomena  may  be  in  some  cases  of  the ' 
highest  medico-legal  importance;  but  its  careful  observation  does  not, 
with  our  present  knowledge  of  its  significance,  appear  to  essentially 
further  the  aims  of  the  practical  pathologist.* 

Contusions. — It  is  often  important  to  determine  whether  violence  has 
been  inflicted  upon  a  body  before  death.  In  regard  to  this  point,  we 
must  remember,  first,  that  blows  and  falls  of  sufficient  violence  to  frac- 
ture bones  and  rupture  the  viscera  may  leave  no  marks  on  the  skin,  even 
though  the  person  has  survived  for  several  days;  and,  second,  that  there 
are  post-mortem  appearances  which  simulate  ante-mortem  bruises.  A 
severe  contusion  during  life  may  present,  at  first,  no  mark  or  only  a  gen- 
eral redness.  After  a  short  time,  the  injured  part  becomes  swollen  and 
of  a  red  color;  this  color  may  be  succeeded  by  a  dark  blue,  and  this  in 
turn  fade  into  a  greenish  yellow  or  yellow;  these  later  appearances  are 
duo  to  an  escape  of  blood  from  the  vessels  and  to  a  subsequent  decom- 
position of  haemoglobin.  If  therefore  we  cut  into  such  an  ecchymosis 
after  death,  we  find  extravasated  blood  or  the  coloring  matter  of  the 
blood,  in  the  form  of  pigment  granules,  free  in  the  tissues.  Post-mor- 
tem discolorations,  on  the  other  hand,  although  their  external  appear- 
ance may  resemble  that  of  ante-mortem  ecchymosis,  arc  not  formed  by 
an  extravasation  of  blood,  but  by  a  circumscribed  congestion  of  the 
vessels,  or  by  an  escape  of  blood-stained  serum.  If  we  cut  into  such 
discolorations.  therefore,  we  find  no  blood  outside  the  vessels. 

Blows  on  the  skin  of  a  body  which  has  not  been  dead  for  more  than 
about  two  hours  may  produce  true  ecchymoses  with  extravasation  of 
blood,  such  as  can  be  distinguished  with  great  difficulty  or  not  at  all 
from  those  formed  during  life.  If  putrefactive  changes  be  present,  the 
difficulty  of  distinguishing  between  ante-mortem  and  post-mortem  bruises 
is  greatly  enhanced. 

Hanging  and  strangulation  are  attended  with  the  formation  of  marks 
on  the  neck  which  are  fully  described  in  works  on  forensic  medicine. 
These  marks  must  not  be  confounded  with  the  natural  creases  of  the 
skin  of  the  neck.  Many  adults  during  life  have  creases  of  the  skin  of 
the  neck,  one  or  more  in  number,  running  downward  from  the  ear 
under  the  chin  or  encircling  the  neck.  After  death,  these  creases  may 
be  much  more  evident  than  during  life,  and  may  be  rendered  more  de- 
cided by  the  position  of  the  head  and  the  freezing  of  the  body.  They 
regularly  persist  until  the  skin  putrefies. 

*  For  further  details  concerning  rigor  mortis,  putrefactive  changes,  particularly 
the  later  stages,  and  the  phenomena  of  cooling  of  the  body,  see  Tidy,  **  Legal  Medi- 
cine," vol.  i.,  pp.  52-130,  or  other  works  on  medical  jurisprudence. 
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Wounds. — We  shoald  notice  the  situation,  extent,  and  direction  of  a 
iroand;  the  condition  of  its  edges  and  the  surrounding  tissues.  If  it  be 
a  deep,  penetrating  wound,  its  course  and  extent  should  be  ascertained 
bj  careful  dissection  rather  than  by  use  of  a  probe. 

If  the  edges  of  a  wound  be  inflamed  and  suppurating,  or  commencing' 
to  cicatrize,  it  must  have  been  inflicted  some  time  before  death.  In  a 
wound  inflicted  a  short  time  before  death,  the  edges  are  usually  ererted; 
there  may  be  more  or  less  extravasation  of  blood  into  the  surrounding 
tissues,  and  the  vessels  contain  coagula;  but  sometimes  none  of  these 
changes  are  observed.  The  chief  characteristics  of  a  wound  inflicted 
after  death  are,  absence  of  a  considerable  amount  of  bleeding,  non-retrac- 
tion  of  the  edges,  and  the  absence  of  extravasation  of  blood  into  the  tis- 
sues. But  a  wound  inflicted  within  two  hours  after  death  may  resemble 
very  closely  one  inflicted  during  life.  In  general,  unless  a  wound  is  old* 
enough  for  its  edges  to  present  inflammatory  changes,  we  must  be  very 
careful  in  asserting  its  ante-mortem  or  post-mortem  character. 

Fractures. — It  may  be  important  to  determine  whether  a  bone  was 
fractured  before  or  after  death.  •  This  point  cannot  always  be  decided. 
Fractures  inflicted  during  life  are,  as  a  rule,  attended  with  more  extra- 
vasation of  blood  and  evidences  of  reaction  in  the  surrounding  tissues; 
but  fractures  produced  within  a  few  hours  after  death  may  resemble  these 
very  closely.  Usually  a  greater  degree  of  force  is  necessary  to  fracture 
bones  in  the  dead  tiian  in  the  living  body. 

Smrs  and  Tattoo  Marks, — The  presence  and  character  of  cicatrices 
should  be  noticed.  Scars  produced  by  any  considerable  loss  of  substance 
may  become  very  much  smaller  and  less  conspicuous,  but  never  entirely 
disappear.  Slight  and  superficial  wounds,  however,  produce  marks  which 
may  not  be  permanent.  The  discoloration  produced  by  tatt(»oing  may, 
although  rarely,  disappear  during  life. 

INTERNAL  EXAMINATION. 

After  completing  the  external  inspection  of  the  body,  wet  commence 
the  internal  examination.  In  order  that  this  examination  may  be  made 
both  thoroughly  and  rapidly,  wo  should  follow  a  regular  method.  The 
method  should  be  such  as  will  enable  us  to  examine  the  relations  of  parts 
to  one  another,  without  seriously  disturbing  them,  and  to  remove  and 
inspect  the  organs  in  such  an  order  and  manner  as  will  not  interfere  with 
the  examination  of  parts  which  are  to  follow.  In  certain  cases  it  may 
be  necessary  to  depart  from  the  regular  method;  but,  as  a  rule,  the  fol- 
lowing plan  will  be  found  most  advantageous. 

It  is  important  to  remember  the  diflPerence  between  the  distribution 
of  the  blood  in  the  body  during  life  and  after  death.  During  life,  the 
blood  is  in  constant  motion  and  is  distributed  in  a  regular  way  in  the 
heart,  capillaries,  arteries,  and  veins.     Inflammations  and  obstructions 
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to  the  circulation  may  disturb  this  natural  distribution  and  produce  con- 
gestion of  particular  parts  of  the  body.  After  death,  the  blood  ceases 
to  circulate;  it  leaves  the  left  cavities  of  the  heart,  the  arteries  and  ca- 
pillaries, and  collects  in  the  veins  and  the  right  cavities  of  the  heart. 
According  to  the  character  of  the  disease  which  causes  death,  coagula- 
tion of  the  blood  takes  place  more  or  less  extensively  and  at  an  earlier  or 
later  period.  The  local  congestions  which  existed  during  life  often  dis- 
appear after  death.  On  the  other  hand,  local  congestions  are  found 
after  death  which  did  not  exist  during  life.  Thus,  after  death,  the  scalp 
often  contains  a  large  amount  of  venous  blood.  The  veins  of  the  pia 
mater  and  the  sinuses  of  the  dura  mater  may  be  filled  with  blood.  The 
mucous  membrane  of  the  larynx  and  trachea  may  appear  to  be  deeply 
congested.  The  lungs  are  congested  if  the  patient  has  been  comatose 
for  some  hours  before  death.  All  the  tissues  of  the  back  and  the  mem- 
branes of  the  spinal  cord  are  often  gorged  with  venous  blood.  The  right 
auricle  and  ventricle  of  the  heart  may  contain  fluid  or  clotted  blood  in 
considerable  quantity. 

THE  HEAD. 

The  scalp  is  divided  by  an  incision  across  the  vertex  from  ear  to  ear. 
The  flaps  are  dissected  forward  and  backward,  taking  up  the  temporal 
muscles  with  the  skin,  and  leaving  the  pericranium  attached  to  the  bone. 
The  internal  surface  of  the  scalp  and  the  pericranium  are  to  be  searched 
for  ecchymoses  and  inflammatory  lesions.  A  circular  incision  is  then 
made  with  a  saw,  and  the  roof  of  the  cranium  removed.  The  incision 
in  front  should  pass  through  a  point  about  three  and  one-half  inches 
above  the  bridge  of  the  nose,  behind  through  the  occipital  protuberance. 
When  the  roof  of  the  cranium  is  thus  entirely  loosened,  a  stout  hook  is 
introduced  under  the  upper  edge  of  the  calvarium,  and  this  is  wrenched 
off  with  a  jerk. 

Sometimes  the  dura  mater  is  so  adherent  to  the  calvarium  that  the 
latter  cannot  be  torn  from  it  without  injury  to  the  brain.  In  this  case, 
the  dura  mater  may  be  cut  through  at  the  level  of  the  cranial  incision, 
and  the  brain  removed  with  the  calvarium  and  separated  afterwards. 
Or,  which  is  better,  after  the  circular  incision  has  been  made  through 
the  bone,  a  longitudinal  incision  is  made,  from  front  to  back,  about 
three-quarters  of  an  inch  to  one  side  of  the  median  line  of  the  skull,  and 
a  segment  of  bone  removed.  The  knife  blade  may  now  be  inserted  from 
the  open  side,  and  the  dura  cut  away  from  the  skull  cap  along  the  line 
of  the  longitudinal  sinus,  where  the  adhesions  are  apt  to  be  most  firm. 

We  should  notice  whether  or  not  the  calvarium  is  symmetrical.  The 
cranial  bones  increase  in  size  by  a  growth  of  bone  at  the  edges  of  the  su- 
tures. If  any  suture  become  completely  ossified  and  closed  prematurely, 
the  bones  will  be  unequally  developed.  The  thickness  and  density  of 
the  cranial  bones  vary  considerably  within  the  limits  of  health.     There 
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are  often  deep  depressiuiiB  on  the  inuer  surface  of  the  skull  along  tl 
sagittal  suture,  caused  by  the  pressure  of  the  Pacchionian  bodies,  aDilt 
no  pathological  significance.  We  should  observe  the  blood  content  ( 
the  bone,  determine  the  existeuoe  or  absence  of  fmcturGS,  iuflatninatof 
lesions,  exostoses,  etc. 

'ITie  Dura  Mater  is  now  exposed  to  view.  It  will  be  found  moro  c 
less  adherent  to  the  calvariuin;  a  moderate  amount  of  adherence,  espi 
cially  ill  old  persons,  does  not  denote  disease.  Very  extensive  and  fin 
adhesions  are  usually  produced  by  inHanimation.  Near  the  median  liiu 
the  Pacchionian  bwlies  often  project  tbrough  the  dura  mater  and  ni4 
produce  iuilenlations  in  the  internal  surface  of  the  calviirinm.  We  mui 
look  for  clots  and  for  tumors  and  for  inflammatory  lesions  on  the  extei 
nal  surfiicc  of  the  dura  mater.  The  longitudinal  sinus  should  be  lai 
open  and  its  contents  examined.  A  circular  incision  is  theo  mac 
through  the  dura  mater  in  a  line  corresponding  to  the  cranial  incisioi 
the  falx  is  divided  between  the  anterior  lubes  of  the  brain,  and  the  ei 
tire  membrane  drawn  back.  We  should  observe  the  existenoeof  abno) 
mal  adhesions  of  the  dura  mater  to  the  pia  mater,  bearing  in  mind  thi 
a  moderate  amount  of  adhesion  along  the  longitudinal  fissure  is  nomoal 
The  internnl  surface  of  the  dura  mater  is  to  be  examined  for  the  prd 
ducts  of  inflammiition  and  for  tumors. 

The  Pia  Mater  covering  the  convex  surface  of  the  brain  is  now  ex- 
posed. The  degree  of  congestion,  and  the  existence  of  serum,  pus,  or 
blood,  beneath,  within,  or  upon  it,  are  now  to  he  ascertained  before  the 
brain  is  removed.  The  pia  mater  in  old  persons  frequently  loses  its 
transparency  and  becomes  thick  and  white;  this  change  is  most  marked 
along  the  longitudinal  fissure  and  lai^e  vessels.  Marked  and  general 
thickening  of  the  pia  tnatcr  is  produced  by  chonic  inflammation.  Along 
the  longitudinal  fissure,  and  sometimes  at  a  considerable  distance  from 
it,  we  usually  find  small  elevated  whitish  nodules,  which  are  the  Par- 
chiofiian  bodies  and  are  normal  in  the  adult. 

The  amount  of  scrum  beneath  the  pia  mater  varies.  A  considerable 
amount,  especially  in  cachectic  persons,  may  exist  without  brain  disease. 
Clear  scrum  raising  the  pia  mater  and  separating  the  convolutions  of  the 
brain  maybe  simply  dropsical  or  due  to  chronic  meningitis.  Turbid 
and  purulent  serum,  beneath  and  in  the  pia  mater,  is  produced  by 
acute  or  chronic  meningitis.  The  degree  of  llatnegs  of  the  surface  of  the 
«onvolutions  should  be  observed  before  removing  the  brain;  for,  when 
marke<l,it  aSordsan  important  indication  of  pressure,  from  biemorrhage, 
infiammatory  products,  internal  fluid  effusions,  and  tumors.  The  pia 
mater  should  be  enrefully  examined  for  miliary  tubercles. 

7'be  liraiii. — After  examining  the  convex  surface  of  the  brain,  the 
anterior  tobcs  of  the  cerebrum  are  to  t>e  pulled  gently  backward,  the 
nerves,  vessels,  and  tentorium  severed,  and  the  medulla  cut  across  aa  low 


POBT-IIOBTSH  BXAUINATIONS. 


11 


down  SB  possible.  The  brain  is  now  romoved  from  the  crsninm  by  pass- 
ing the  fingere  of  one  hand  down,  beneath  and  behind  the  lobes  of  the 
cerebellntn,  and  drawing  the  brain  out,  supporting  the  convexity  witli 
the  other  baud. 

The  adnlt  brain  in  the  male  weighs  on  the  average  about  1,400  gm. 
(49^  oz.);  that  of  the  female,  abont  155  gm.  (5  oz.)  leas.  The  average 
proportional  weight  of  the  brain  to  that  of  the  body  is  about  one-forty- 
fifth,  although  in  this,  as  in  the  absolute  weight,  there  is  considerable 
variation. 

The  exact  situation  of  any  lesion  which  isapparent  externally,  shonld 
be  described  by  its  relation  to  the  lobes,  fissures,  conrolatione,  and  sulci. 


Fib.  1,— 8idi  Viiw 


FminuB  un>  Coktoldtiohb, 


The  brain  is  first  laid  upon  its  convex  surface,  and  the  anterior,  mid- 
dle, and  posterior  cerebral  arteries,  as  well  as  the  basilar  and  the  caro- 
tids, are  to  be  examined  for  emboli,  thrombi,  atheroma,  and  anenriams. 
Evidence  of  extravasations  of  blood,  tumors,  and  inflammatory  lesions 
are  now  to  be  looked  for.  The  brain  is  next  turned  over  on  to  its  base. 
An  incision  is  made  through  the  pia  mater  over  the  convex  surface  of 
the  cerebrum.  The  membrane  is  stripped  up,  and  its  adherence  to  the 
brain  and  its  thickness  noted. 

The  more  common  method  of  opening  the  brain  is  as  follows:  the 
halves  of  the  cerebrum  are  to  be  separated  until  the  superior  surface  of 
the  corpus  callosnm  is  exposed.  A  longitudinal  incision  is  made  through 
the  junction  of  the  corpus  callosum  and  the  cerebrum,  and  downward 
into  the  ventricle.     The  incision  should  be  made  carefully,  so  as  not  to  cut 


12  THE   METHOD   OF   MAKING 

through  the  yentricle  into  the  ganglia  below.  The  incision  thus  made 
through  the  roof  of  the  ventricle  is  prolonged  backward  and  forward  in 
the  direction  of  the  cornua^  so  as  to  expose  the  entire  ventricle.  A  longi- 
tudinal incision  is  then  made  outward  and  backward  into  the  hemisphere, 
from  the  outer  edge  of  the  lateral  ventricle,  nearly  to  the  pia  mater.  A 
<M%ond  incision  is  then  made  through  this  cut  surface  outward,  and  this 
i.4  repeated  until  the  hemisphere  is  divided  into  a  number  of  long,  prism- 
shaped  pieces,  held  together  by  the  pia  mater  and  a  small  portion  of  the 
cortex.  The  brain  is  now  turned  around  so  as  to  bring  the  other  hemi- 
sphere under  the  hand,  and  the  operation  is  repeated  on  the  other  side. 

The  size,  shape,  and  contents  of  the  ventricles  should  be  noticed,  and 
the  thickness  and  ap{)earance  of  the  ependyma. 

The  fornix  and  the  central  portion  of  the  corpus  callosum  are  cut 
across  by  pasj^ing  the  point  of  the  knife  through  the  foramen  of  Munro 
and  cutting  upward.  They  are  then  drawn  backward,  one  of  the  poste- 
rior cornua  of  the  fornix  being  severed  and  laid  to  one  side.  The  velum 
interpositum  and  the  choroid  plexus  are  now  dissected  up,  the  blood  con- 
tents and  the  general  appearance  noted,  and  the  third  ventricle  examined. 
Not  infrequently  small  cysts  of  the  choroid  are  found,  which  seem  to 
have  little  or  no  pathological  significance. 

The  fourth  ventricle  is  now  opened  by  a  longitudinal  incision  through 
the  vermiform  process.  Each  hemisphere  of  the  cerebellum  is  divided 
first  into  two  parts  by  an  incision  through  the  upper  and  inner  convex 
border,  and  then  each  segment  is  further  divided  by  incisions  in  the  same 
direction. 

Thin  transverse  sections  are  now  made  through  the  cerebral  ganglia, 
commencing  in  front.  The  ganglia  are  supported,  and  the  sections 
caused  to  fall  apart  as  they  are  cut,  by  carrying  the  fingers  of  one  hand 
under  the  brain,  and  gently  lifting  the  ganglia  at  points  just  beneath 
where  the  sections  are  made.  It  is  important  to  observe  the  exact  posi- 
tion of  any  lesion  which  may  be  discovered  in  the  cerebral  ganglia,  their 
relations  to  the  external  and  internal  capsule,  and  to  the  caudate  and 
lenticular  nucleus. 

Finally  the  segments  of  the  cerebrum  and  cerebellum  are  folded  up 
together  into  their  original  positions,  the  whole  is  turned  over  on  to  the 
vertex,  and  thin  sections  are  made  through  the  medulla.  Small  clots  in 
the  medulla  should  not  be  overlooked. 

In  case  of  the  discovery  of  apoplectic  clots,  areas  of  softening,  etc., 
either  in  the  hemispheres  or  in  the  liasal  ganglia,  after  their  location  and 
extent  is  determined,  they  should  be  carefully  searched  for  lesions  of 
the  blood-vessels,  minute  aneurisms,  areas  of  degeneration,  and  ruptnres. 
For  this  purpose  it  may  be  necessary  to  allow  a  stream  of  water  to  ran 
over  the  affected  portion,  so  as  to  wash  out  the  brain  substance  and 
expose  the  vessels.     In  some  cases  the  blood-vessels  are  best  exposed  by 
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macerating  the  brain  tiseue  at  the  seat  of  the  lesion  for  some  hoars  in 
waterj  and  then  washing  out  the  brain  substance  under  the  faucet. 

While  the  above  mode  of  dissecting  the  brain  gives  a  very  complete 
view  of  the  seat  and  extent  of  lesions  in  general,  where  a  more  exact  lo- 
calisation of  lesions  with  a  microscopical  examination  is  to  be  made  the 
following  is  a  better  method  of  opening  the  brain: 

After  completing  the  external  examination,  as  detailed  above,  the 
braip  is  Inid  on  its  vertex,  the  cerebellar  end  towards  the  operator.  The 
cerebellum  is  raised  by  the  fingers  of  the  left  hand,  and  the  pia  cut 
through  along  the  sides  of  the  corpora  quadrigemina  and  along  the 
inner  margin  of  the  temporal  lobes  to  the  middle  cerebral  artery  on 
both  sides.  Then,  raising  the  temporal  lobes,  in  turn,  by  their  apices, 
the  pia  is  cut  through  along  the  course  of  the  middle  cerebral  artery 
into  the  Sylvian  fissure,  and  along  the  course  of  its  posterior  branch  to 
its  end.  Xow  drawing  the  temporal  lobes  one  after  the  other  upward 
and  outward,  their  junction  with  the  base  is  cut,  the  knife  being  held 
horizontally  so  as  not  to  injure  the  basal  ganglia,  until  the  descending 
horn  is  opened.  The  point  of  the  knife  being  in  the  descending  cornua, 
the  incision  through  the  brain  substance  then  passes  outward  and  back- 
ward well  into  the  posterior  comua,  thus  partially  severing,  at  the  lateral 
surface  of  the  brain,  the  junction  of  the  occipital  and  temporal  lobes. 
The  temporal  lobes  are  then  turned  outwnrd  and  backward  (Fig.  2). 


TmPOBU,    Loug   T1TBHID    Baciwuui 


The  operculum  is  now  pulled  well  outward,  completely  exposing  the 
island  of  Reil,  and  a  slightly  curved  transverse  incision  is  made,  deep 
enough  to  pass  into  the  anterior  boms  of  the  ventricles,  connecting  the 
anterior  sulci  of  the  ialand  of  Beit  (Fig.  3,  A,  B). 
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Ifow  raising  the  cerebellum  and  inserting  tlio  point  of  tbe  knife  into 
the  ventricle,  with  short  incisions  from  within  ontward  cut  through  the 
internal  capsule  on  either  side  from  back  to  front,  care  being  taken  not 
to  injure  the  basal  ganglia.  Then  cut  across  the  cruraof  the  fornix  and 
the  septum  lucidum,  leaving  the  fornix  lying  on  the  corpus  oallosam. 

The  square  basal  piece  thus  freed — ike  brain  axis — includes  the 
island  of  Reil,  tbe  basal  ganglia,  the  crura,  pons,  medulla,  and  cerebel- 
lum (Fig.  3). 


BkUX    AXU,  SEPIBATBD    tMOn    TBI    BUIH  UlHTlX,  Al 


The  remaining  portion — l/ie  brain  Mantle — includes  the  convolutious, 
corpus  callosum,  and  fornix. 

The  basal  piece  may  be  further  examined  by  a  series  of  transverBe 
incisions  from  one-half  to  three-quarters  of  an  inch  apart,  and  it  may 
then  be  hardened  either  with  or  without  the  cerebellum.  The  coqtoIu- 
tions  may  be  cut  into  small  pieces  by  longitudinal  and  transverse  inci- 
sion».  made  from  within  and  not  reaching  quite  to  tlic  pia  mater,  which 
will  then  serve  to  hold  the  pieces  together  in  their  proper  relationa  to 
one  another.' 

For  the  methods  of  hardening  and  preserving  the  brain  tissuea,  see 
p.  ]5. 

T/ie  Base  of  the  Cranium. — We  now  return  to  the  skull.  The  re- 
maining sinuses  of  the  dura  mater  should  be  opened,  and  this  membrane 
then  entirely  stripped  from  the  bone.  The  bones  at  the  base  of  the 
skull  are  to  be  examined  for  fractures,  inflammatory  les  ons,  and  tumors. 
In  cases  of  acute  purulent  meningitis,  the  temporal  and  frontal  bones 

'  Fur  further  detuiU  iif  this  method  of  opening  the  bruin  unil  a  consideration  of  iu. 
advantage*,  aee  Vun  OUaon,  New  York  Hedicul  Journal,  July  30th,  1)189. 
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should  be  carefully  examined,  as  the  iDflammatorj  process  is  sometimes 
transmitted  from  the  internal  ear,  or  mastoi'l  cells,  or  frontal  sinuses. 

The  eyes  may  be  removed  by  breaking  the  roof  of  the  orbit  with  a 
hammer,  removing  the  fragments  of  bone,  and  dissecting  away  bone 
and  muscles,  so  as  to  expose  the  optic  nerve  and  posterior  segment  of 
the  eye.  That  portion  of  the  globe  which  is  not  covered  by  conjunctiva 
can  now  be  cut  away  with  scissors,  and  removed  with  the  optic  nerve, 
or,  when  permissible,  the  whole  eye  may  be  cut  out. 

Hardening  and  Preservation  of  the  Tissues  for  Microscopical  Examination. — ^For 
the  study  of  tumors  and  inflammatory  lesions  of  the  bones  of  the  skull  and  ossifica- 
tions of  the  dura  mater  and  pia  mater,  the  affected  portions  should  be  cut  into  small 
pieces,  decalcified  with  picric  acid,  and  subsequently  hardened  in  strong  alcohol.  In 
the  ordinary  lesions  of  the  dura  mater,  the  tissues  are  best  hardened  and  preserved  by 
stretching  the  diseased  portions  on  a  flat  piece  of  wood  or  cork  with  pins,  and  placing 
them  in  Mailer's  fluid  J 

The  pia  mater  is  so  delicate  that  if  it  be  torn  from  the  brain  when  quite  fresh,  its 
tissues  are  apt  to  be  injured.  The  portions  of  the  pia  mater  which  are  to  be  preserved 
should  therefore  be  removed  by  cutting  off  slices  of  the  brain  substance  about  one-half 
an  inch  thick,  with  the  membrane  still  attached,  and  placing  the  whole  in  M&Uer's 
fluid .  After  twenty-four  hours  the  pia  mater  will  have  become  flufl^ciently  hard  to  per- 
mit of  its  being  stripped  off  without  injury,  and  it  is  then  spread  loosely  on  a  flat  cork 
with  pins,  the  free  surface  outward,  and  the  cork  floated,  specimen  side  down,  in  a  dish 
of  alcohol  (80  per  cent).  The  next  day  strong  alcohol  may  be  used,  and  the  harden- 
ing^ is  complete  in  three  or  four  days.  The  pia  mater  should  not  remain  longer  than 
twenty-four  hours  in  MQller's  fluid  before  being  stripped  off;  for  after  this  time  it 
usually  becomes  so  firmly  attached  to  the  brain  substance  as  to  render  its  removal  very 
difl^cult. 

The  ependyma,  when  this  alone  is  to  be  studied,  may  be  sliced  off  with  a  sufficient 
quantity  of  underlying  brain  substance  to  prevent  its  folding,  and  hardened  in  MtiUer's 
fluid.  Special  care  should  be  exercised  not  to  touch  the  surface  of  the  ependyma, 
since  the  epithelium  is  easily  rubbed  off. 

The  brain  substance,  after  having  been  cut  into  sufficiently  small  pieces  for  the 
general  examination,  should  be  hardened  in  MtiUer's  fluid.  Large  quantities  of  the 
fluid  should  be  used,  four  or  five  times  the  bulk  of  the  tissue,  and  the  pieces  of  tissue 
should  either  be  suspended  in  gauze  or  kept  apart  by  a  little  absorbent  cotton.  The 
fluid  should  be  kept  cool,  and  changed  on  the  second,  fifth,  and  eighth  days,  and  again 
in  the  third  week. 

In  general,  two  or  three  months  are  required  to  secure  a  good  hardening  with 
MQller's  fluid.  When  the  hardening  is  complete,  the  brain  tissue  is  rinsed  off  with 
water  and  put  in  eightyper-cent  alcohol,  in  which  it  may  be  kept,  preferably  in  the 
dark. 

Great  care  is  required  in  hardening  and  preserving  nerve  tissues,  and  most  of  the 
ordinarily  practised  methods  give  only  caricatures  and  gross  distortions  of  the  brain 
structure. 

Too  long  a  soaking  in  MQller's  fluid  renders  brain  tissue  very  brittle.  To  get  the 
best  hardening,  the  single  pieces  ought  not  to  be  larger  than  1  c.c. 

'  For  the  details  of  the  methods  of  hardening,  decalcifying,  staining,  etc.,  see  the 
end  of  Part  I. 
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Certain  lesions,  particularly  the  softenings  of  the  brain,  are  best  studied  by  teasing, 
when  fresh,  in  one-half-per-cent  solution  of  sodium  chloride,  or  in  frozen  sections  of 
the  fresh  tissue.  (See  chapter  on  the  Nervous  System.)  The  blood-vessels  should  be 
stretched  on  cork  with  pins,  and  hardened  with  MQller's  fluid  and  alcohol.  The  eye 
and  portion  of  the  optic  nerve,  if  removed,  should  be  hardened  with  MCUler's  fluid.* 

THE  SPINAL  CORD. 

The  examination  of  the  spinal  cord  is  usually  most  conyenieDtly 
made  after  the  removal  of  the  brain. 

The  body  should  be  placed  face  downwards,  with  a  block  under  the 
thorax  and  the  head  hanging  over  the  edge  of  the  table.  An  incision  is 
made  through  the  skin  and  muscles  along  the  entire  length  of  the  spinoy 
and  the  soft  parts  dissected  away  on  each  side  so  as  to  expose  the  laminae 
of  the  vertebral  column.  The  laminae  are  then  divided  close  within  the 
articular  processes,  with  the  rachitome  or  with  the  saw  and  chisel.  The 
spinous  processes  and  laminae  are  then  torn  away  together  with  a  stont 
hook,  and  the  cord  is  thus  exposed. 

The  saw  should  be  so  directed  in  severing  the  laminae  that  the 
incision  shall  touch  the  outer  border  of  the  spinal  canal,  as  otherwise  the 
laminse  and  spinous  processes  are  not  easily  removed. 

By  means  of  a  long,  curved  chisel^  made  for  this  purpose,  the  bodies 
of  the  vertebrae  may  be  removed  from  the  front  after  the  thoracic  and 
abdominal  viscera  are  taken  out,  and  the  cord  thus  exposed  and  re- 
moved. 

When  the  body  has  lain  on  the  back,  the  membranes  of  the  cord  may 
be  found  considerably  congested  without  indicating  the  pre-existence  of 
any  disease.  If  the  body  has  lain  for  some  time,  especially  in  warm 
weather,  serous  fluid  may  have  accumulated  within  the  membranes  as  a 
result  of  post-mortem  change. 

The  roots  of  the  nerves  are  now  to  be  cut  across,  as  far  away  as 
possible  from  the  cord,  and  the  cord  removed  in  its  membranes^  care 
being  taken  not  to  press  it  in  any  way.  It  is  the  safest  plan  not  to 
grasp  the  cord  itself,  but  with  a  forceps  to  seize  the  dura  mater  and 
tlius  lift  it  up  at  once  as  it  is  freed  from  its  attachments.  It  is  now  laid 
on  the  table,  and  the  dura  mater  laid  open  with  scissors  on  the  ante- 
rior and  posterior  surfaces  over  its  entire  length,  and  searched  for  tumors, 
inflammatory  lesions,  etc.  The  finger  should  be  passed  gently  along  the 
cord  as  it  lies  on  the  table,  so  as  to  detect  any  marked  softening  or  scle- 
rosis. It  should  now  be  held  lightly  over  the  fingers,  and  smooth  trans- 
verse incisions  made,  with  a  very  sharp  knife,  about  one-half  an  inch 
apart  through  its  entire  substance,  leaving  the  segments  attached  to  the 
pia  mater.     The  cut  surfaces  should  be  carefully  examined  for  abnormal 


^  For  further  details  of  the  methods  of  dissecting,  hardening,  and  preserving  the 
brain  and  spinal  cord,  consult  Van  Oie$on,  loc.  cit. 
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blood  contents,  haemorrhages,  inflammatorj  lesions,  softening,  scleroses, 
and  pigmentations.  Important  lesion  of  the  cord  may  be  invisible  to 
the  naked  eye,  and  hence,  if  disease  be  suspected,  the  organ  should  be 
preserved  for  microscopical  examination.  After  removal  of  the  cord, 
fractures  and  displacements  of  the  vertebrse  are  easily  recognized. 

Preservation  of  the  Spinal  Cord  and  its  Membranes,  and  of  Peripheral  Nerves. — The 
entire  cord,  with  its  nerve  roots  and  dura — the  segments  into  which  it  has  been  cut  for 
gross  examination  being  left  in  place — should  be  laid  or  suspended  in  a  large  jar  of 
MUller's  fluid,  the  segments  slightly  separated  from  each  other  by  a  little  absorbent 
cotton. 

The  hardening  and  preservation  of  the  cord  should  be  done  by  the  same  method  as 
suggested  above  for  the  brain.  The  same  care  should  be  exercised  as  in  the  brain 
not  to  permit  the  cord  to  become  brittle  by  remaining  too  long  in  the  MQller's  fluid. 
If  the  dura  mater  of  the  cord  alone  is  to  be  preserved,  it  should  be  treated  in  the 
manner  suggested  for  the  dura  mater  cerebralis.  The  pia  mater  spinalis  is  best 
studied  in  sections  through  the  entire  cord,  the  membrane  being  left  in  situ. 

Peripheral  nerves  may  be  hardened  in  MQller's  fluid,  care  being  taken  that  they  do 
not  become  brittle  by  too  long  soaking  in  it.  The  hardening  is  completed  and  the 
specimen  preserved  in  alcohol. 

For  the  hardening  of  the  peripheral  nerves,  osmic  acid  is  very  useful,  especially 
when  changes  in  the  myeline  are  to  be  sought  after. 

As  osmic  acid  does  not  readily  penetrate  the  lamellar  sheath  so  as  to  come  in  con- 
tact with  the  nerve  fibres,  in  trunks  of  any  considerable  size,  the  following  procedure 
as  suggested  by  Van  Gieson  will  be  found  useful:  A  piece  about  one-half  inch  long  is 
cut  from  the  nerve  to  be  examined,  and,  seizing  one  end  of  this  segment  with  a 
forceps,  with  another  forceps  the  individual  nerve  fibres,  or  small  clusters  of  these, 
are  pulled  out  of  the  lamellar  sheath  and  put  at  once  in  one-per-cent  aqueous  solution 
of  osmic  acid,  in  which  they  remain  twenty-four  hours,  and  are  then  washed  and 
transferred  to  glycerin,  to  which  twenty-five  jMjr  cent  alcohol  is  added.  In  this  mix- 
ture they  may  be  preserved. 

THE  THORAX   AND   ABDOMEN. 

To  examine  these  cavities,  the  body  is  replaced  on  its  back,  and  a 
single  straight  incision  is  made  from  the  top  of  the  sternum  to  the  pubes, 
passing  to  the  left  of  the  umbilicus.  For  this  purpose  a  large  knife 
should  be  used,  held  firmly  in  the  whole  hand,  and  the  movement  should 
be  mainly  from  the  shoulder.  The  first  incision  should  divide  every- 
thing down  to  the  sternum  and  peritoneum.  A  short  incision  should 
then  be  made  through  the  peritoneum,  just  below  the  ensiform  cartilage. 
Into  this  opening  two  fingers  of  the  left  hand  are  introduced  and 
separated  from  one  another,  and,  the  parietes  being  raised  and  the  sides 
of  the  opening  being  held  apart  by  the  fingers,  the  peritoneum  is  divided 
to  the  pubes,  care  being  taken  to  hold  the  knife  horizontally  so  as  not  to 
cut  the  intestines.  The  skin  and  muscles  are  then  dissected  ofE  from  the 
thorax  on  both  sides  as  far  back  as  the  false  ribs. 

This  dissection  should  be  made  by  long  sweeps  of  the  knife,  which 
should  be  made  to  cut  with  the  full  blade  and  not  with  the  point  only; 
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and  if  the  skin  and  muscles  be  pulled  stronglj  airaj  from  the  chest  with 
the  left  handy  it  may  be  done  very  rapidly  and  with  a  few  strokes  of  the 
knife.  We  notice  here  the  amount  of  subcutaneous  fat  and  the  con- 
dition of  the  muscles.  In  order  better  to  expose  the  abdominal  cavity, 
the  rectus  abdominis  muscles  should  be  divided  transTersely  beneath  the 
skin  just  above  the  pubes,  and  the  abdominal  flaps  may  then  be  turned 
freely  outward. 

General  Inspection  of  the  Abdominal  Cavity, — We  first  notice  the 
position  and  general  condition  of  the  Tiscera.  It  is  best  at  this  stage  of 
the  examination  to  note  the  condition  of  the  vermiform  appendix,  and 
to  look  over  the  peritoneal  cavity  for  serum,  inflammatory  lesions,  evi- 
dences of  perforation,  and  for  the  existence  of  invagination,  incarceration, 
and  herniae  of  the  intestines.  A  small  quantity  of  reddish  serum  is  fre- 
quently found  in  the  abdominal  cavity,  particularly  in  warm  weather,  as 
the  result  of  commencing  decomposition. 

It  should  be  remarked  here  that  a  variety  of  striking  changes  in  the 
character  and  appearance  of  the  internal  organs  are  produced  by  putre- 
faction— changes  which  are  often  mistakenly  regarded  as  evidences  of 
disease,  and  much  experience  is  required  in  judging  correctly  of  their 
significance.  These  changes  are,  in  general,  softening  and  discoloration, 
both  of  which  may  occur  as  the  result  of  disease.  It  may  be  said  in 
general  that  the  post-mortem  reddening  or  hypostases  are  most  marked 
in  the  more  dependent  parts  of  the  organs.  Post-mortem  softening 
usually  affects  entire  organs,  not  being  limited  to  a  part,  as  is  often  the 
case  in  disease.  (Jray  or  greenish -brown  post-mortem  discolorations  are 
apt  to  appear  in  those  organs  or  parts  of  organs  which  lie  in  contact  with 
the  intestinal  canal.  Parts  of  internal  organs,  such  as  the  liver,  which 
have  been  the  fe<eut  of  localized  congestion  during  life,  may  after  death 
take  on  a  dark  greenish  color. 

The  omentum  is  usually  spread  over  the  surface  of  the  small  intes- 
tines, but  it  may  be  rolled  up  and  displaced  in  a  variety  of  ways,  or  may 
Ih>  adherent  at  some  point  to  the  small  intestines  or  the  abdominal  wall. 

The  surface  of  the  small  intestines  should  be  smooth  and  shining. 
They  may  be  greatly  distended  with  gas,  and  thus  so  completely  cover 
the  abdominal  viscera  that  it  becomes  necessary  to  let  out  some  of  the 
gas  by  a  small  puncture.  The  transveriie  colon  passes  across  the  abdo- 
men through  the  up|)er  part  of  the  umbilical  region.  It  may  be  lower 
than  the  umbilicus  or  higher  up  against  the  liver  and  diaphragm;  it  may 
Ih»  distondeil  with  gas  or  contracted. 

The  liver  is  situated  in  the  right  hypochondriac  and  epigastric  re- 
gions, tilling  the  iH^ncavity  of  the  diaphrugm.  Its  upper  border  reaches, 
in  the  linoa  mammilaris,  to  the  fifth  intercostal  space;  in  the  linea 
axillaris,  to  the  si'venth  intercostal  s|>aco;  close  to  the  vertebral  column, 
to  the  tenth  intercostal  space.     At  the  median  line  the  upper  border  of 
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the  liver  corresponds  to  the  lower  border  of  the  heart.  The  left  lobe 
extends  about  three  inches  to  the  left  of  the  median  line.  The  lower 
border  of  the  right  lobe  usually  reaches  to  the  free  border  of  the  ribs, 
while  the  left  lobe  is  visible  for  about  an  inch  below  the  ensiform  car- 
tilage.    In  women,  the  liver  is  usually  lower  than  in  men. 

The  position  of  the  liver  is  affected  by  changes  in  the  thoracic  cavity, 
forcing  it  downward;  by  change  in  the  abdominal  cavity,  forcing  it  up- 
ward; l»y  constriction  of  the  waist  in  tight  lacing,  forcing  it  either  up- 
ward or  downward;  by  changes  in  the  size  of  the  organ  itself.  The  liver 
may  not  only  be  displaced  downward  but  dislocated,  so  that  its  convex 
surface  faces  the  abdominal  wall,  and  its  posterior  edge  is  turned  up- 
ward against  the  diaphragm. 

The  stomach  is  situated  in  the  left  hypochondriac  and  epigastric 
regions,  extending  also  into  the  right  hypochondrium;  it  lies  in  part 
against  the  anterior  wall  of  the  abdomen,  in  part  beneath  the  liver  and 
diaphragm,  and  above  the  transverse  colon.  Its  anterior  surface,  which 
is  directed  upward  and  forward,  is  in  contact  above  with  the  diaphragm 
and  the  under  surface  of  the  liver,  and  lower  down  with  the  abdominal 
wall  opposite  to  the  epigastric  region.  Its  posterior  surface  is  turned 
downward  atid  backward,  and  rests  on  the  transverse  mesocolon,  the 
pancreas,  and  the  great  vessels.  To  its  lesser  curvature  or  upper  border 
are  attached  the  gastro- phrenic  ligament  and  the  gastro-hepat<c  omen- 
tum. To  the  greater  curvature  or  lower  border  is  attached  the  gastro- 
colic omentum.  Its  cardiac  orifice  communicates  with  the  oesophagus, 
its  pyloric  end  with  the  duodenum. 

When  the  stomach  is  distended,  the  greater  curvature  is  elevated  and 
carried  forward,  the  anterior  surface  is  turned  upward  and  the  posterior 
surface  downward.  When  distended  with  food  or  gas,  the  organ  is 
prominent;  when  empty,  it  may  hardly  be  visible  below  the  ribs;  when 
the  intestines  are  dilated,  it  may  be  entirely  covered  by  them. 

Before  opening  the  thorax,  the  hand  should  be  passed  up  against  the 
under  surface  of  the  diaphragm  on  either  side  to  determine  its  height. 
According  to  Quain,  the  vault  of  the  diaphragm  rises,  in  the  dead  body, 
on  the  right  side  to  the  level  of  the  junction  of  the  fifth  rib  and  sternum, 
on  the  left  side  as  high  as  the  sixth  rib.  Both  the  relative  and  the  ab- 
solute height  of  the  diaphragm  vary  under  a  variety  of  pathological  con- 
ditions. 

If  the  existence  of  air  or  gas  in  the  pleural  cavities  be  suspected,  the 
abdominal  cavity  should  be  filled  with  water  and  the  diaphragm  punc- 
tured below  the  level  of  the  fluid.  If  air  be  present,  it  will  escape  in 
bubbles  through  the  water. 
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THB    THORAX. 


We  now  leave  the  abdomiual  viscera  and  proceed  to  the  examinatioi 
of  the  thorax.  With  a  costatome  or  a  strong  knife,  the  costal  cartilage* 
are  divided  close  to  the  ribs,  the  clavicles  are  disarticulated  from  the 
sternutn,  and  the  latter  removed,  taking  care  not  to  wound  the  large 
veins.     We  first  examine  the  position  of  the  heart  and  lungs. 

The  Heart. — The  upper  horder  of  the  heart  is  on  a  level  with  the 
third  costal  cartilage;  the  lower  border  extends  from  1.3  cm.  {J  in.)  b*- 
low  the  lower  end  of  the  sternum  to  the  fifth  left  intercostal  space.  The: 
left  boundary  of  the  henrt  is  situated  to  the  left  of  the  junction  of  tha 
fifth  rib  with  its  costal  cartilage,  and  behind  or  to  the  left  of  a  vertioat 
line  drawn  downwartl  from  the  left  nipple.  The  right  boundary  ex- 
tends about  2.6  cm.  (1  in.)  to  the  right  of  the  right  edge  of  the  ster- 
num. The  portion  of  the  heart  uncovered  by  the  lungs  is  of  an  in 
lar  quadrangular  shape.  Its  lateral  diameter  is  from  3.8  cm.  to  Il.l 
cm.  (li-44  inches);  its  upper  boundary  varies  from  the  level  of  tfaa 
second  left  costal  cartilage  to  that  of  the  fifth,  but  it  is  usually  bebiiul 
the  third  or  fourth  cartilage  or  fourth  apace. 

The  area  of  the  heart  which  is  found  uncovered  will,  however,  varj 
much  according  to  the  degree  to  which  the  lungs  collapse  after  opening 
the  chest.  Any  disease  which  diminishes  the  size  of  the  lungs,  or  pleQ:> 
ritic  adhesions  which  retract  or  bind  them  down,  may  increase  the  i 
of  exposed  heart.  On  the  other  hand,  emphysema,  pneumonia,  or  i 
disease  which  increases  the  size  of,  or  retains  the  air  in,  the  Innga,  ma.j 
diminish  the  area  of  exposed  heart.  The  exposed  urea  varies  also  irjtll 
the  size  of  the  heart  itself. 

The  Pericardium  is  now  opened  by  a  slightly  oblique  incision  on 
its  anterior  surface.  The  existence  of  serous,  fibrinous,  or  purnlent  ezi 
dation,  and  of  adhesions,  is  to  be  noticed.  A  small  quantity  of  clei 
serum  exists  normally  in  the  pericardial  sac,  and  this  ^enim  ma;  I 
blood-stained  from  beginning  decomposition.  White  thickenings  of  till 
pericardium  on  the  surfaces  of  the  heart  are  often  seen;  they  do  bo 
indicate  any  important  disease, 

\ow  that  the  pericardial  sac  is  open,  the  position  of  the  heart  can  fa 
clearly  seen.  It  lies  obliquely  in  the  chest,  its  long  axis  at  an  angled 
about  60  degrees  with  that  of  the  thorax.  Tiie  portion  of  the  \ 
which  is  first  seen  is  the  anterior  surface  of  the  right  ventricle;  upmi 
and  to  the  right  of  this  is  the  right  auricle,  which  lies  about  two-third 
on  the  right  of  the  sternum  and  about  one-third  behind  it.  Its  uppi 
border  usually  corresponds  to  the  plane  of  the  middle  of  the  anterioi 
end  of  the  second  intercostal  space  on  the  right  side.  Its  size  variei 
with  the  amount  of  blood  which  it  contains.  The  left  auricle  lie 
behind  the  root  of  the  pulmonary  artery,  so  that  only  its  appendix  fi 
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visible.  The  middle  of  the  auricle  corresponds  to  the  third  costal  car- 
tilage. Of  the  left  ventricle  only  a  narrow  rim  is  seen,  on  the  left 
side  of  the  right  ventricle.  The  pulmonary  valve  is  usually  entirely  or 
in  part  on  the  left  side  of  the  sternum  behind  the  second  space  or  third 
costal  cartilage. 

The  aortic  valve  is  usually  at  the  level  of  the  third  cartilage  or  the 
third  space,  and  behind  the  left  two-thirds  or  half  of  the  sternum.  The 
mitral  valve  is  oblique^  the  upper  end  to  the  left.  It  is  on  the  level  of 
the  third  to  the  fourth  cartilage  near  the  middle  of  the  sternum.  The 
tricuspid  is  oblique^  its  upper  end  to  the  left;  the  upper  end  is  at  the 
level  of  the  third  cartilage^  the  third  space,  or  the  fourth  cartilage.  The 
valve  is  opposite  to  the  middle  of  the  sternum. 

The  hand  should  now  be  passed  over  the  arch  of  the  aorta^  to  ascer- 
tain whether  or  not  an  aneurism  is  present.  The  heart  is  then  grasped 
at  the  apex,  raised  out  of  the  pericardium,  tilted  upward  and  removed 
unopened  by  cutting  through  the  vessels  at  its  base. 

To  determine  the  sufficiency  of  the  aortic  and  pulmonary  valves,  the 
heart  is  held  horizontally  by  both  auricles,  so  as  not  to  pull  the  valves 
open,  and  water  is  poured  into  the  aortic  and  pulmonary  arteries,  and 
we  observe  how  well  the  valves  support  the  column  of  liquid.  To  ascer- 
tain the  sufficiency  of  the  mitral  and  tricuspid  valves,  the  auricles  are 
first  laid  open  so  as  to  expose  the  upper  surfaces  of  the  valves.  A  large 
pipe  is  passed  through  the  aorta  or  pulmonary  artery  beyond  their  valves, 
and  a  small  stream  of  water  allowed  to  flow  into  the  ventricles.  The 
auriculo- ventricular  valves  will  be  swollen  upward,  and  we  can  observe 
their  degree  of  sufficiency.  The  tricuspid  valve  is  normally  somewhat 
insufficient.  These  water  tests,  however  carefully  applied,  are  not  very 
reliable,  since  under  the  most  favorable  conditions  the  natural  bearings 
of  the  valves  are  not  perfectly  preserved. 

To  ascertain  the  size  of  the  different  valvular  openings,  we  introduce 
the  fingers,  held  fiat  with  their  sides  in  contact,  into  each  of  the  orifices, 
and  then  measure  the  width  of  the  fingers  at  the  point  where  they  fiH 
the  orifice.  In  this  way  we  find  that,  under  normal  conditions  in  the 
adult,  the  aortic  orifice  measures  about  2.5  cm.  (1  in.),  the  mitral 
valve  about  4.5  cm.  (1.8  in.),  the  pulmonary  about  3.1  cm.  (1.2  in.), 
the  tricuspid  about  5  cm.  (2  in.). 

In  order  to  examine  the  interior  of  the  heart,  we  first  make  an  inci- 
sion through  the  anterior  wall  of  the  right  ventricle,  close  to  the  septum, 
and  reaching  to  the  apex  of  the  ventricle ;  through  this  opening  the 
blade  of  the  enterotome  is  passed  into  the  pulmonary  artery,  and  the 
ventricle  and  artery  laid  open.  With  a  little  care,  the  incision  may  be 
made  to  pass  through  one  of  the  points  of  junction  of  the  valves. 

The  auricles  and  ventricles  may  be  empty,  or  may  contain  fiuid  blood, 
or  the  so-called  heart-clots.     These  heart-clots  are  of  two  kinds — those 
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which  are  formed  some  time  before  death,  aud  those  which  are  formed 
during  the  last  hours  of  life  and  after  death.  The  clote  which  are 
formed  some  time  before  death  are  usually  associated  with  organic  dis- 
ease of  the  heart,  especially  with  dilatation  of  the  ventricles.  They  are 
firm,  dry,  and  of  whitish  color  ;  they  may  soften  or  be  infiltrated  with 
the  salts  of  lime.  They  are  free  in  the  cavities  of  the  heart,  or  entangled 
in  the  trabeculee,  or  firmly  adherent  to  the  endocardium.  They  are  com- 
posed of  coagulated  fibrin,  or,  rarely,  of  sarcomatous  tissue  as  a  compli- 
cation of  sarcoma  in  other  parts  of  the  body.  The  clots  which  are 
formed  during  the  last  hours  of  lite  and  after  death  are  red,  yellow,  or 
white.  They  may  be  soft  or  succulent,  or  quite  firm.  They  may  be 
free  in  the  heart  cavities,  or  be  adherent  to  the  trabeculffi,  or  extend 
into  the  large  vessels.  They  are  usually  most  constant  and  of  largest 
eize  in  the  right  auricle  and  ventricle.  Such  clots  may  be  formed  within 
two  hours  after  death.  Clots  of  this  character  are  a  regular  post-mortem 
condition,  and  of  no  pathological  significance.  It  ia  evident,  however, 
if  the  blood  did  coagulate  in  the  heart  within  twenty-four  hours  before 
death, that  this  coagulum  could  not  be  distinguished  from  the  ordinary 
post-mortem  clots.  If  it  is  supposed,  therefore,  thnt  a  jierson  dies  from 
heart-clot  developed  a  few  hours  before  death,  the  proof  of  this  must  be 
derived  from  the  clinical  symptoms,  and  not  from  the  autopsy. 

The  condition  of  the  pulmonary  valves  and  of  the  endocardium,  and 
the  thickne-ss  and  appearance  of  the  walls  of  the  ventricle,  are  now  noticed; 
the  left  ventricle  is  opened  by  an  incision  through  its  anterior  wall, 
close  to  the  septam,  and  examined  in  the  same  way.  We  sometimes  see 
the  endocardium  of  the  upper  part  of  the  left  ventricle  thick  and  white 
.  witliout  the  existence  of  valvular  tesiou)!  or  any  clinical  history  of  disease. 

B  endocardium  aud  valves  are  often  stained  red,  particularly  in  warm 
Iber,  by  imbibition  of  coloring  matter  of  the  blood  set  free  by  docom- 
\  position.  To  complete  the  examination  of  the  cavities,  the  enterotome 
ii  paseed  into  each  auricle,  curried  down  into  the  corresponding  ventricle, 
and  au  incision  made  along  the  outer  border  of  both  auricle  and  ventricle 
to  the  apex  of  the  latter.  In  this  way  the  auriculo-ventricnlur  valves  are 
completely  exposed. 

After  removing  the  blood,  the  heart  should  be  finally  weighed.  Id 
adults^  the  normal  average  weight  of  the  heart  is  about  337  gm.  (about 
13  oz.).  The  relative  weight  of  the  heart  to  that  of  the  body  is  in  males 
about  1  :  158-178 ;  in  females,  about  1  :  149-176.  According  to  Buhl, 
the  average  thickness  of  the  wall  of  the  left  venCricleat  about  the  middle 
of  the  cavity  is  from  1.6  cm.  to  1.7  cm.  {from  about  J  to  5  in.);  of  th© 
right  rontricle,  from  0.4  to  0.6  cm.  (from  about  ^  to  i  in.). 

Generally  speaking,  the  size  of  the  heart  corresponds  to  the  size  andt 
the  development  of  the  individual.  In  judging  of  an  increase  ordecrean 
a  ita  use,  we  must  consider  the  weight  of  the  organ  and  the  thicknoM 
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of  its  walls.  If  the  person  die  wiiile  the  heart  is  contracted,  the  walls 
of  the  ventricles  will  appear  thicker,  their  cavities  smaller  than  usual. 
If  he  die  of  some  exhausting  disease^  like  typhoid  fever,  or  if  decompo- 
sition have  commenced,  the  heart- walls  will  usually  be  flabby  and  the 
cavities  will  appear  larger  than  usual. 

Preservation  of  Specimens. — Parenchymatous  and  fatty  degeneration  of  the  heart- 
muscle  are  best  studied  microscopical]y  by  teasing  the  fresh  muscle  in  one-half -per- 
cent salt  solution,  or  by  examining  in  the  same  solution  fresh  sections  made  with  the 
freezing  microtome.  For  the  study  of  interstitial  changes,  fatty  infiltration,  etc.,  small 
pieces  of  the  heart-muscle  should  be  hardened  in  MfQler's  fluid.  The  valves  may  be 
stretched  on  a  flat  cork  with  pins,  laid  for  forty-eight  hours  in  a  mixture  of  equal  parts 
of  one-sixth-per-cent  chromic  acid  and  alcohol,  and  then  transferred  to  strong  alcohol. 
For  the  methods  of  detecting  bacteria  in  ulcerative  endocarditis,  see  section  on  Bac- 
teria Staining.  When  the  presence  of  bacteria  is  suspected,  the  specimen  should  be 
preserved  in  strong  alc(»hol. 

Tlie  Pleural  Cavities  are  next  examined.  The  hand  is  passed  into 
each,  and  the  existence  of  serous  or  fibrinous  exudations  or  of  old  adhe- 
sions ascertained.  The  method  of  detecting  the  presence  of  air  has  been 
given  above.  After  the  commencement  of  putrefaction,  reddish  serum 
may  accumulate  in  the  pleural  cavities.  This  should  not  be  mistaken 
for  the  result  of  disease. 

The  Zun^^.— Each  lung  is  lifted  up  in  turn,  the  vessels,  etc.,  at  its 
base  divided,  and  the  organ  removed.  If  the  pleura  is  very  adherent,  it 
is  better  to  strip  off  the  costal  pleura  with  the  lung.  After  inspecting 
the  external  surface  of  the  lung,  observing  its  size,  shape,  color,  and 
consistency,  we  open  the  bronchi.  For  this  purpose  we  use  scissors  with 
long,  narrow,  blunt-pointed  blades,  one  blade  a  little  longer  than  the 
other.  The  lung  is  held  in  the  left  hand  with  its  base  upward.  We 
first  open  the  large  bronchi  which  run  on  the  inner  side  of  the  lower 
lobe,  afterward  those  of  the  upper  lobe.  Each  bronchus  should  be  fol- 
lowed to  its  smaller  ramifications. 

We  should  observe  the  contents  of  the  bronchi  and  the  appearance  of 
their  walls.  In  the  larger  and  medium-size  bronchi,  the  cartilages  in 
their  walls  do  not  form  complete  rings,  but  appear  shining  through  the 
mucous  membrane  like  irregular  white  patches.  This  appearance  should 
not  be  mistaken  for  a  pathological  change.  In  bodies  which  have  been 
dead  for  some  time,  especially  in  cold  weather,  the  bronchial  mucous 
membrane  may  be  red  and  swollen  as  a  post-mortem  change.  The  contents 
of  the  stomach  are  sometimes  forced,  after  death,  into  the  pharynx,  and 
thence  find  their  way  into  the  trachea  and  bronchi,  giving  them  a  pe- 
culiar reddish  and  even  gangrenous  appearance.  Bronchitis  does  not 
always  leave  lesions  which  can  be  seen  after  death. 

After  the  examination  of  the  bronchi,  the  lung  is  turned  over,  the 
vessels,  etc.,  at  its  root  grasped  with  the  left  hand,  and  a  long,  deep 
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jncieion  made  from  apex  to  bage.  We  observe  the  appearance  and  texture 
of  the  lunga,  whether  the  air  vesicles  are  dilated  (emphygemutoue)  or 
filled  with  eernm,  blood,  or  intlammaCory  exudution.  Fluid  can  be 
pressed  out  of  the  air  vesicles  without  breakiog  down  the  lung  tissue. 
8olid  inflammatory  exudation,  on  the  other  hand,  renders  Che  luug  more 
resistant  and  easily  broken  down.  Attention  should  be  paid  totheoosing 
of  purulent  or  other  fluid  from  the  smaller  bronchi  when  ihe  long  ia 
squeezed  nearthe  cut  surface.  Tt  is  the  rule  to  find  the  lower  lobes  more 
congested  than  the  upper. 

Praermrion  ofUie  Luagr  mid  Bi-trtiohi. — It  the  lunga  have  been  cut.  small  piooei 
fiom  the  iiffeelcd  porliocu  or  lung  tissue  or  bronchi  should  be  hardcni'd  id  HQIIer*! 
fiuitl.  cure  being  takon  not  to  wiueezc  or  handle  them  ud necessarily.  It  ia  bcLLer,  nhcn 
the  initrroecopicat  examiDaiion  is  Tnore  important  than  the  macroscopicul,  not  to  open 
the  lungs  at  once,  but  to  Qtl  the  air  spaces  with  preservative  fluid  bj  means  of  a  funnel 
attached  to  a  abort  rubber  lube  and  canula,  which  is  tied  into  the  main  broDchua.  Id 
this  way,  uot  only  are  the  minute  structures  preserved  better,  but  the  air  veuclea  arc 
filled  out  and  hardeoed  ia  an  approiimatelj  natural  condition.  Care  should  be  htkeo 
not  to  have  too  great  a  pressure  from  the  inflowing  Quid,  since  then  cnudntiona  mfglit 
be  displaced  or  the  lung  distorted  or  ruptured.  While  the  lung  is  being  filled,  n 
should  be  immersed  In  a  vessel  of  the  same  preservative  fluid,  in  wliich  it  lies  (o«- 
twenty-four  liours.  It  is  then  cut  into  small  pieces,  and  the  hurdcning  completed,  A 
variety  of  hardening  agents  tnay  be  used  :  MQller's  fluid,  strong  alcohol,  or  the  mix- 
ture of  equal  parts  of  one-si xth-per-cent  solution  of  chromic  acid  and  nlcohol.  7fK 
general  purposes  the  latter  fluid  is  perhaps  Ibe  best.  H,  however,  the  lung  is  com- 
mencing to  diH^,  strong  alcohol  will  stop  the  process  more  ijuickly,  and  give  as  good 
results  as  are  possible  under  the  circumslances.  Alcohol  should  be  use<l  when  the 
lungs  are  to  be  enamiued  for  bacteria. 

It  is  often  desirable,  and  particularly  in  cases  in  which  the  topography  of  lesions  b 
to  be  studied,  as  in  oculc  miliary  tuberculosis,  acute  and  chronic  phthisis,  infarction*, 
etc,,  to  inject  the  blood-vessels  with  colored  gelatin.  The  luug  should,  aft*r  the  injec- 
tion, be  liardened  in  alcohol. 

Tht  PhitTyiix,  Larynx,  (BKOphagns,  nnd  Thyroid  Qland. — For  tlitt 
removal  of  these  parts,  the  incision  through  the  skin  should  be  carried 
upward  ss  far  as  practicable — when  allowable,  to  a  point  one  inch  belov 
the  cfain,  the  head  being  allowed  to  hang  backward  over  the  edge  of  tha 
table. 

The  soft  parts  are  dissected  from  the  larynx,  taking  care  not  to  cut 
the  thyroid  body,  and  uti  iiicieion  ie  made  through  the  floor  of  the  mouth, 
following  the  internal  surface  of  tlie  inferior  maxilla.  Through  this 
incisiou  the  lingers  are  introduced  into  the  mouth,  the  tongue  drawn 
down,  the  posterior  wall  of  the  pharynx  divided  above  the  tonstU,  and 
the  pharynx  and  luryui  drawn  out  together.  These  organs  are  thes 
pulled  downward,  and  with  the  aid  of  tho  knife  the  trachea  and  aato- 
phagus  are  removed  entire,  the  (Bsophagns  being  cut  ju«t  above  the 
stomach.  If  the  contents  of  the  stomach  are  to  be  preserved,  as  iu  caaqg 
of  suspecled  poisoning,  a  ligature  is  put  around  the  ipsophague  just  beloir 
the  point  at  which  it  is  to  be  cut  off. 
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With  the  enterotome  the  pharynx  and  oesophagas  are  now  slit  open 
npon  their  posterior  surfaces.  The  mucous  membrane  thus  exposed  is 
examined  for  evidences  of  caustic  poisons,  of  inflammation,  tumors,  stric- 
tures, etc.  The  enterotome  is  next  introduced  into  the  larynx,  and  this 
organ  and  the  trachea  laid  open  along  the  posterior  wall.  Here  we  look 
for  oedema  of  the  aryteno-epiglottidean  folds  (oedema  of  the  glottis),  for 
evidences  of  catarrhal,  croupous,  ulcerative,  and  syphilitic  inflammation, 
and  for  tumors  and  lesions  of  the  laryngeal  cartilages.  CBdemaand  red- 
ness of  the  larynx  may  be  produced  by  post-mortem  changes,  especially 
in  bodies  which  have  been  kept  for  several  days  in  cold  weather.  A  well- 
marked  oedema  glottidis  during  life  may  leave  no  trace  after  death. 
Putrefactive  changes  usually  commence  early  in  the  larynx  and  trachea. 

The  thyroid  gland  is  dissected  off  and  examined.  Its  weight  varies 
a  good  deal,  being,  according  to  Krause,  somewhat  over  30  gm. 
(about  1^  oz.). 

Preservation  of  tJie  Larynx,  Trachea ,  etc. — ^The  laiynx  and  trachea  are  freed  from 
superfluous  tissue  and  su8i)ended  entire  by  a  thread  in  a  large  quantity  of  a  mixture 
of  equal  parts  of  one-sixth-per-cent  chromic  acid  and  alcohol.  The  mixture  should 
be  renewed  at  the  end  of  twenty- four  hours,  and  again  on  the  third  and  sixth  days;  at 
the  end  of  ten  days  the  specimen  is  washed  and  transferred  to  strong  alcohol,  in 
which  it  is  preserved.  The  oesophagus  should  be  stretched  on  a  flat  cork  with  pins, 
and  then  treated  in  the  same  way.  For  bacterial  study  the  specimens  should  be  pre- 
served in  alcohol.  The  thyroid  may  be  cut  into  small  pieces,  and  hardened  either  in 
MtUler's  fluid  or  alcohol. 

THE     ABDOMEN. 

Returning  now  to  the  abdominal  cavity,  we  first  dissect  off  the  omen- 
tum. If  tubercles  of  the  peritoneum  exist,  they  are  best  seen  and 
studied  in  the  omentum.  The  colon  is  then  raised  and  dissected  free, 
to  the  caBCum  on  one  side  and  to  the  rectum  on  the  other.  The  colon 
and  small  intestines  are  then  drawn  first  to  the  right  and  then  to  the 
left  side,  so  as  to  expose  in  turn  the  right  and  left  kidneys.  As  each 
kidney  is  brought  into  view,  an  incision  is  made  through  the  peritoneum 
over  the  track  of  the  ureter.  The  ureter  is  followed  through  its  entire 
length  and  its  condition  ascertained. 

The  Kidneys  are  then  removed,  separating  the  peritoneum  and  fat 
from  them  with  the  hand,  and  dividing  the  vessels  with  the  knife.  The 
suprarenal  capsules,  which  are  attached  to  the  upper  end  of  each  kidney, 
are  removed  at  the  same  time.  The  kidneys  may  be  softened  by  putre- 
faction, or  the  surface  may  have  a  greenish-gray  color,  caused  by  the 
post-mortem  action  of  putrefactive  gases  on  the  haemoglobin. 

An  incision  is  made  through  the  capsule,  along  the  convex  border  of 
the  kidney,  and  the  membrane  stripped  off.  We  notice  the  degree  of 
adherence  of  the  capsule  to  the  kidney,  and  also  the  surface  of  the  latter, 
whether  smooth  or  roughened,  pale,  congested,  or  mottled;  an  incision 
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is  m&de  along  the  convex  surface  down  to  the  pelvis,  so  that  the  nr^a-i 
ia  divided  into  halves.  We  observe  the  relative  thickness  of  tho  cortical 
and  pyramidal  portions,  as  well  as  the  size  of  the  entire  orgau.  To  as- 
certain the  latter  point,  it  is  well  to  weigh  each  kidney;  the  norouil 
weight  is  from  130  to  150  gm.  (about  ij  to  5  oz.). 

It  is  necesaury  to  remember,  however,  that  in  a  kidney  which  i^ 
much  atrophied  there  may  be  an  increase  of  fat  in  the  pelvis,  which 
gives  the  organ  nearly  its  normal  size  and  weight,  while  the  kiduei 
tisane  proper  may  have  in  great  measure  disappeared. 

The  weight  of  the  kidneys  of  adnlts  is  given  by  Vierordt  in  general 
as  about  0.48.<  of  that  of  the  entire  body. 

We  now  inspect  the  kidney  tissue  more  closely,  especially  the  cortical 
portion.  The  pyramids  consist  largely  of  tubes  running  in  uearly 
straight  lines  from  the  apex, to  the  base  of  each  pyramid.  These  straight 
tubes  pass  from  the  pyramids  into  the  cortex  in  bundles,  called  medul- 
lary rays,  many  of  them  retaining  their  straight  course  until  they  nearly 
reach  the  surfaceof  the  kidney.  Theaestraight  tubules  send  off  branches 
on  all  sides  of  the  rays,  which  become  convoluted,  form  Henle'e  loops 
and  finally  terminate  in  the  glomeruli  or  Malpi^hian  bodies.  In  thi 
way  the  cortei  of  the  kidney,  as  seen  in  section,  is  divided  iuto  alternati 
bands  of  straight  tul>es,  convoluted  tubes  and  glomeruli;  both  seta 
bands  being  perpendicular  to  the  surface  of  the  kidney,  and  called 
spectively  medullary  rays  and  labyrinths.  About  the  convoluted  tabol 
and  glomeruli  is  a  rich  venous  plexus;  and  since  after  death  the  bi 
usually  remains  in  this  plexus  and  in  tiie  glomeruli,  the  bands  ooni 
ing  the  convoluted  tubules,  i.e.,  the  labyrinths,  usually  appear 
while  the  medullary  rays  are  grayish-white.  In  a  normal  kidney,  thei 
fore,  the  cortex  should  be  regularly  striped  in  narrow  alternating  nA 
and  whitish  bands. 

The  average  thickness  of  the  cortex  of  the  kidney  is  about  one-third 
of  an  inch. 

If  there  bo  extensive  congestion,  the  entire  cortex  is  red.  If  the  epi- 
thelium of  the  tubules  degenerates  and  Alls  them  np.  or  if  tliere  an 
considerable  changes  in  the  interstitial  tissue,  the  regular  bands  are  lost 
and  the  cortex  is  irregularly  mottled.  If  the  tubular  cpithelinm  be- 
comes filled  with  fat-globules,  this  ia  indicated  by  an  opnque yellow  color 
of  the  affected  parts;  in  many  cases,  therefore,  the  existence  of  kidney 
disease  can  be  recognized  with  the  naked  eye. 

If  waxy  degeneration  be  present  to  a  marked  ext'Ut,  it  may  be  tnani- 
feat  by  a  peculiar  translucent  appearaucc  of  the  affected  parts,  but 
moat  cases  it  is  necessary  to  apply  reagents  to  demonstrate  it  sal 
torily.     The  cut  surface  of  the  kidney  is  washe<l  with  water  to  free' 
from  blood,  and  repeatedly  brushed  with  an  aqueous  solution  of  iodinv 
(iodine  1  part,  potassium  iodide  3  parts,  water  100  parts).     The  g]omfr 
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ruli  and  the  blood-vessels  are  most  frequently  affected,  and,  if  so,  they 
will  appear  as  mahogany-colored  dots  and  lines  on  a  yellow  ground. 

The  pelvis  should  be  examined  for  inflammatory  lesions  and  calculi. 
Sometimes  a  whitish  fluid  is  seen  in  the  pelvis,  and  can  be  squeezed  from 
the  papillae;  this  is  produced  by  a  post-mortem  desquamation  of  the 
epithelium,  but  is  liable  to  be  mistaken  for  pus. 

Preservation  of  the  Kidney. — If  the  kidney  be  not  opened,  the  blood-vessels  may  be 
injected  through  the  renal  artery  with  alcohol;  or,  which  is  better,  after  washing  out 
the  blood-vessels  with  one-fifth-per-cent  solution  of  chromic  acid,  the  organ  may  be 
injected  slowly  under  a  low  pressure  with  *'  Dtlafield'a  osmic  acid  mixture  "  (see  p.  44). 

After  filling  the  kidney  well  with  this  solution,  the  vessels  are  tied  and  the  entire 
organs  placed  in  eighty-per-cent  alcohol  for  twenty-four  hours.  It  is  then  cut  into 
small  pieces  and  preserved  in  eighty-per-cent  alcohol. 

Instead  of  injecting  the  organ,  small  pieces  may  be  cut  out  and  hardened  in  the 
osmic  acid  mixture.  This  in  most  cases  will  be  the  routine  practice,  as  the  osmic 
acid  is  expensive  and  the  operation  of  injection  somewhat  troublesome. 

Kidneys  which  are  to  be  examined  for  the  presence  of  bacteria  should  be  cut  into 
small  pieces  and  placed  at  once  in  strong  alcohol,  which  should  be  changed  once  or 
twice,  and  in  which  they  are  permanently  preserved. 

The  Suprarenal  Capsules  are  in  the  foetus  of  an  ovoidal,  in  the  adult 
of  a  triangular  shape.  They  are  situated  at  the  upper  and  inner  border 
of  the  kidney,  to  which  they  are  loosely  attached  by  connective  tissue. 
On  the  anterior  surface  is  an  irregular  fissure,  called  the  hilus,  from 
which  the  veins  emerge.  The  size  varies  considerably,  but  in  the  adult 
the  average  vertical  diameter  is  from  3.2  cm.  (1^  in.)  to  4.5  cm.  (If  in.); 
the  transverse  diameter  about  3.2  cm.  (1^  in.),  and  they  are  from  4.2 
mm.  (^  in.)  to  6.4  mm.  (^  in.)  in  thickness.  They  weigh  in  the  adult 
from  about  4  gm.  (13)  to  8  gm.  (2  3  ).  They  are  composed  of  a  cor- 
tical and  medullary  portion,  the  cortex  forming  a  yellowish  shell  around 
the  dark-red  or  brown  medulla.  They  are  inclosed  in  a  connective-tis- 
sue capsule,  from  which  fibrous  processes  extend  inward,  dividing  the 
gland  into  a  series  of  irregular  chambers.  Those  in  the  cortex  are 
mostly  elongated,  giving  this  portion  a  striated  appearance,  while  those 
in  the  medulla  are  polyhedral.  It  is  in  these  spaces  that  the  parenchyma 
cells  lie.  The  suprarenal  capsules  readily  decompose ;  the  inner  layer  of 
the  cortex  may  soften  and  break  down,  so  that  the  outer  zone  forms  a 
sort  of  cyst  filled  with  reddish-brown  broken-down  substance.  Hyper- 
trophy, tuberculosis  and  cheesy  degeneration,  fatty  degeneration,  and 
tumors  are  to  be  looked  for. 

Preservation. — The  suprarenal  capsules  should  be  hardened  in  MQller's  fluid  or  in 
strong  alcohol. 

The  Spleen, — This  organ  has,  when  removed  from  the  body,  the  gene- 
ral shape  of  a  flattened  ellipsoid,  most  curved  on  its  external  and  posterior 
surface.  It  is  situated  in  an  oblique  position  on  the  left  side  of  the  stom- 
ach, and  between  its  cardiac  end  and  the  diaphragm.     The  vessels  are 
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given  oS  from  its  inner  surrace,  which  ie  croBseil  by  a  more  or  less  well> 
Riarkeil  vertical  ridge.  The  point  of  emergence  of  the  voaaelB  is  called; 
the  hiluB.  Its  long  diameter  extends  from  the  seventh  intercostal  apaca 
to  the  eleventh  rib.  Its  upper  portion  is  separated  from  the  ribs  by  thU 
lungs ;  itB  lower  portion  by  the  diaphragm. 

Its  usual  length  in  the  aiiult  is.  according  to  Vierordl,  from  li  to  II 
cm.  (about  4^  to  5  in.);  its  breadth  from  7  to  8  cm.  (about  2}  to  H 
in.);  its  thickness  'd  cm.  (about  1^  in.).  Its  average  weight  is  abou£ 
171  gill,  (abuut  T  oz  ).  Tbedimensiotis  of  the  spleen  as  given  by  Krauav 
are  somewhat  greater  than  the  above.  But  its  measurement  and  weight 
vary  considerably  within  the  limits  of  health.  It  is  in  these  rt-spectsths 
most  variable  organ  in  the  body.  In  old  age  the  average  weight  gradu- 
ally diminishes. 

The  spleen  is  inclosed  in  a  fibrous  capsule  covered  with  pcritoneni 
The  parenchyma  is  formed  of  blood-vessels  and  fibritlarconnective  tiesaa^ 
and  of  a  soft,  dark-red  pulp  in  which  are  imbedded  whitish  spheroidi 
or  elongated  bodies,  the  glomeruli  or  Malpighian  bodies.    In  thenori 
human  spleen  the  glomeruli  arc  hardly  perceptible  to  the  naked  eye,  bol 
sometimes  they  arc  very  plain.     Sometimes  the  fibrous  stroma  is  vet] 
apparent ;  sometimes  not.  ' 

The  size,  consistence,  and  color  of  the  organ  vary  a  good  deal  with' 
ont  any  known  cause-  Decomposition  softens  it.  Thickenings  of  the 
capsule  and  abnormal  adhesions  are  very  common,  and  often  occur  with* 
ont  any  clinical  history  indicating  disease.  We  should  look  for  cbangM^ 
in  size,  pigmentations,  hyperplasia  of  the  connective  tisane,  amyloid  d( 
generation,  tubercles,  and  infarctions. 

Not  infrequently  one  or  more  spheroidal  or  flattened  so-called 
Bory  spleens  are  found  in  Ihe  vicinity  of  the  spleen  ;  they  vary  i 
from  that  of  a  pea  to  that  of  a  walnut. 

FrtiKTvitioa. — In  certaiu  diseases  of  lliv  pulp.  Icuktemia,  leucucythiemia.  etc.,  tl 
(iMUp  should  Xtv  [CMcd.  wlicn  frMli,  in  one-half-per-c«nt  salt  aolutioD. 
purposes,  siubII  pieces  of  Llie  orgiiD  are  liardeaetl  in  MQllrr's  fluid. 

The  Intestines. — The  rectum  is  divided,  the  intestine  seized  with  tf»^ 
left  band,  and,  being  kept  stretched,  is  separated  from  its  attachments 
by  repeated  incisions  through  the  mesentery  close  to  the  gut,  until  the 
duodenum  is  reached,  where  it  is  again  cut  oS.  The  operation  is  more 
cleanly  if,  before  dividing  the  gut,  ligatures  are  placed  around  it  at  either 
end.  The  entire  length  of  the  gut  is  now  laid  open  with  the  enterotome 
along  the  mesenteric  attachment,  the  mucous  membrane  is  cleaned  witt 
a  stream  of  water  and  then  examined. 

In  cases  of  suspected  poisoning,  a  ligature  should  be  placed  aroana 
the  rectal  end  of  the  gut  and  two  around  the  duodenal  end, and  it  istbM 
cut  oS  below  the  former  and  between  the  latter  ligatures.     The  gat  ii 
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now  opened,  and  the  contents  emptied  into  a  clean  glass  jar  for  delivery 
to  the  chemist,  care  being  taken  that  they  be  not  allowed  to  touch  any- 
thing but  the  inner  surface  of  the  jar.  After  washing  the  intestine  in 
pure  fresh  water  and  examining  it,  it  should  be  placed  entire  in  another 
clean  jar  and  sealed. 

Cadaveric  lividities  are  very  common  in  the  intestines,  and  are  usu- 
ally most  marked  in  the  dependent  portions.  They  are  apt  to  occur  in 
patches,  but  may  be  diffuse  and  very  extensive.  If  the  wall  of  the  gut 
be  stretched,  they  are  often  seen  to  be  discontinuous,  owing  to  the  pres- 
sure of  the  blood  from  the  parts  which  are  squeezed  by  folds.  Small 
patches  of  arborescent  or  diffuse  red  staining  are  often  seen,  formed  by 
the  imbibition  from  the  yessels  of  decomposing  haemoglobin.  In  the 
more  advanced  stages  of  decomposition,  the  mucosa  may  be  softened 
and  loosened.  A  dark  purple  or  brownish  discoloration  of  the  entire 
intestinal  wall  is  frequently  seen,  either  diffuse  or  in  patches.  Much 
experience  and  careful  observation  are  requisite  in  forming  a  correct 
judgment  regarding  the  significance  of  changes  of  color  in  the  intestines. 
Cantion  is  necessary  in  distinguishing  normal  digestive  hypersemia  from 
abnormal  congestion.  A  very  considerable  congestion  may  exist  without 
disease.  In  cholera  seasons  especially,  observers  are  prone  to  call  the 
most  moderate  degree  of  congestion  abnormal. 

The  lesions  ordinarily  to  be  looked  for  are  catarrhal,  croupous,  and 
ulcerative  inflammations,  perforations,  haemorrhages,  strictures,  tumors, 
amyloid  degeneration,  swelling  and  ulceration  of  the  solitary  follicles 
and  Peyer's  patches,  and  pigmentation.  For  the  detection  of  amyloid 
degeneration  of  the  mucosa,  this  structure  should  be  carefully  washed 
and  brushed  with  a  solution  of  iodine  (sec  p.  26). 

Preservation. — For  the  general  purposes  of  microscopic  study,  portions  of  the  gut 
should  be  gently  stretched  on  cork  (the  mucosa  side  free)  and  placed  for  a  few  minutes 
in  strong  alcohol,  and  then  transferred  to  eighty* per-cent  alcohol,  in  which  the  hardening 
is  completed.  The  transfer  to  weaker  alcohol  is  to  prevent  the  specimen  from  becom- 
ing brittle. 

For  obvious  reasons,  the  mucous  membrane  should  be  handled  as  little  as  possible, 
for,  in  the  majority  of  cases,  decomposition  and  softening  have  already  set  in  at  the 
time  of  the  autopsy,  and,  under  the  most  favorable  conditions,  the  epithelium  is  very 
easily  rubbed  off. 

The  Stomach  and  Duodenum. — We  now  introduce  the  enterotome  into 
the  duodenum,  at  its  transverse  portion,  and  open  it  on  the  convex 
border.  When  the  pylorus  is  reached,  the  incision  is  carried  obliquely 
over  to  the  greater  curvature  of  the  stomach,  along  which  it  is  extended 
as  far  as  the  oesophageal  opening,  and  the  organ  examined  in  situ;  or,  if 
a  more  careful  examination  of  the  stomach  is  called  for,  after  ascertain- 
ing whether  or  not  the  bile-duct  is  pervious  (see  below),  the  duodenum 
and  stomach  may  be  remoyed  together,  and  the  stomach  opened  and 


30  .  THE   METHOD   CiF   MAKING 

examined  on  the  table.  (If  poisoning  be  suspected,  a  ligature  should 
have  been  placed  earlier  in  the  examination,  see  abore,  around  the  lower 
end  of  the  oesophagus  and  the  duodenum.  The  stomach  and  duodenum 
are  now  removed  together  unopened.  They  are  to  be  opened  in  a  care- 
fully cleansed  glass  jar^  and  after  an  inspection  of  the  mucous  membrane 
and  the  contents  with  the  naked  eve  and  a  hand-lens,  stomach,  duo- 
denum, and  contents  arc  to  be  sealed  in  the  jar  for  the  chemist.) 

We  now  look  for  the  orifice  of  the  bile-duct,  which  will  be  found 
about  the  middle  or  the  descending  portion  of  the  duodenum  on  its  con- 
cave border.  Pressure  on  the  gall-bladder  or  on  the  common  duct  will 
cause  the  bile  to  flow  into  the  intestine  if  the  ducts  are  pervious.  But  a 
sufficient  degree  of  stoppage  may  exist  in  the  ducts  to  give  rise  to  marked 
symptoms  of  disease  without  preventing  the  flow  of  bile  under  these  con- 
ditions, even  with  a  moderate  pressure.  A  long  director  is  now  passed 
into  the  gall-duct,  which  is  laid  completely  open  ;  ulcerations,  cicatrices, 
gall-stones,  inflammatory  lesions,  and  tumors  are  looked  for.  In  stricture 
of  the  gall-duct,  the  mucous  membrane  above  will  often  he  found  bile- 
stained,  while  below  it  is  colorless.  At  this  point,  should  there  be  any 
special  reason  for  doing  so,  the  portal  vein,  which  lies  close  behind  the 
ductus  choledochus,  should  be  opened  and  examined  for  periphlebitis, 
phlebitis,  and  thrombosis.  The  mucous  membrane  of  the  duodennm 
and  stomach  are  now  rinsed  off  and  examined.  Acute  inflammations 
from  caustic  poisons,  chronic  catarrhal  inflammations,  haemorrhages, 
ulcers,  erosions,  swelling  of  the  solitary  follicles,  and  tumors  are  lesions 
most  frequently  seen.  We  sometimes  find  a  diffuse  congestion  of  the 
stomach  similar  to  that  produced  by  irritant  poisons,  as  a  result  of  doses 
of  croton  oil  given  just  before  death. 

Preservation. — The  same  methods  should  be  used  as  for  the  intestines  (see  above). 
Tumors  should  be  cut  into  small  pieces  and  hardened  in  MOIler's  fluid. 

Tlie  Liver. — To  remove  the  liver,  the  diaphragm  is  first  divided  on 
one  side  of  the  suspensory  ligament  as  far  back  as  the  spine;  the  suspen- 
sory ligament  is. then  divided;  then  the  right  and  left  lobes  being  in  turn 
raised,  the  lateral  ligaments  are  severed.  Then,  seizing  the  left  lobe,  the 
organ  is  dragged  obliquely  downward  into  the  abdominal  cavity,  the  re- 
maining attachments  being  dissected  away.  The  liver  is  first  laid  on  ita 
superior  surface,  and  the  gall-bladder  and  its  contents  examined.  The 
character  of  the  gall  is  to  be  determined,  and  gall-stones,  inflammatory 
lesions,  and  tumors  sought  for.  To  determine  the  actual  size  of  the 
organ,  it  should  be  both  measured  and  weighed.  Its  size  varies  greatly 
in  different  healthy  individuals,  but  in  general  it  may  be  said  that  it 
measures  from  25  to  30  cm.  (10  to  12  in.)  transversely;  from  15.3  to  18 
cm.  (6  to  7  in.)  antero-posteriorly,  and  about  9  cm.  (3f  in.)  at  its 
thickest  part;  the  ordinary  bulk  is  about  229  to  252  c.c.  (90  to  100  cu. 
in.);  its  ordinary  weight  between  1,550  to  1,860  gm.  (50  to  60  oi.). 


POST-MORTEM   BXAMINATIONS.  31 

In  children,  its  weight  relative  to  that  of  the  body  is  greater  than  in 
adnlts.  The  liver  is  increased  in  size  and  weight  during  digestion  and 
.  by  congestion  from  any  cause. 

The  surface  of  the  liver  is  now  examined,  and  it  is  then  laid  on  its 
lower  surface  and  seyeral  deep  incisious  made  from  the  convex  surface 
downward.  The  color  and  consistence  of  the  liver  tissue  should  be 
noticed,  also  the  distinctness  with  which  the  lobular  outlines  can  be 
seen;  whether  or  not  the  centres  of  the  lobules  are  congested  or  their 
peripheries  lighter  in  color  than  usual;  the  presence  of  tumors,  tuber- 
cles, abscess,  ecchinococcus,  new  connective  tissue,  and  pigmentation. 
Suspected  amyloid  degeneration  should  be  tested  for  by  the  iodine  solu- 
tion (p.  26). 

Wo  often  find  the  surface  of  the  liver  of  a  greenish  or  very  dark- 
brown  color;  less  frequently  the  same  color  extends  into  the  substance 
of  the  organ.  This  discoloration,  which  is  entirely  post-mortem,  is,  like 
the  similar  discoloration  of  other  internal  organs,  produced  by  the  action 
of  the  gases  or  putrefaction  on  the  coloring  matter  of  the  blood. 

PreserwUian. — For  the  study  of  parenchymatous  degeneration,  sections  of  the 
fresh  frozen  tissue  or  small  teased  fragments  should  be  examined  in  halfper-cent  salt 
solutioD.  For  general  purposes,  small  pieces  should  be  hardened  in  MUIler's  fluid. 
Tumors  should  be  treated  in  the  same  way.  In  many  cases  of  marked  cirrhosis,  the 
topography  of  the  lesion  is  best  demonstrated  by  injecting  the  organ  with  blue  gelatin 
through  the  portal  vein  and  then  hardening  in  strong  alcohol. 

77te  Pancreas, — This  organ,  of  a  light  yellowish-red  color,  is  elon- 
gated, irregularly  prismatic  in  shape,  and  flattened  antero  posteriorly; 
the  right  end,  called  the  head,  is  broader  than  the  rest,  and  lies  in  the 
concavity  of  the  duodenum.  The  remainder  of  the  organ,  the  body  and 
tail,  are  usually  tapering,  and  lie  transversely  in  the  abdominal  cavity, 
the  tail  reaching  to  the  spleen.  Its  size  and  weight  vary  considerably; 
its  usual  length  is  from  15.3  to  20.3  cm.  (6  to  8  in.);  its  breadth  about 
3.8  cm.  (l-Jin.);  its  thickness  about  1.3  to  2.5  cm.  (^  to  1  in.);  its 
weight  is  usually  from  70  to  108  gm.  (2^  to  3^  oz.)  The  organ  may  be 
rounded  instead  of  flattened;  the  head  and  tail  may  be  disproportion- 
ately large;  the  tail  may  be  unusually  long  or  may  be  divided  or  curved. 
The  superior  mesenteric  artery  and  vein  which  pass  behind  the  gland 
are  usually  partly  imbedded  in  it,  but  are  sometimes  completely  in- 
closed. 

A  longitudinal  incision  should  be  made  through  the  whole  gland, 
which  may  remain  in  silu,  and  its  substance  and  duct  should  be  searched 
for  calculi,  tumors,  malformations,  and  evidences  of  acute  and  chronic 
inflammation  and  amyloid  degeneration  of  the  blood-vessels.  The  pan- 
creas is  frequently  of  a  dark-red  color  from  post-mortem  staining. 

PreMTtatum, — Portions  of  this  organ  should  be  hardened  in  strong  alcohol,  and 
not  in  chromic  aalts,  which  destroy  the  gland  cells. 
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THE   UENITO-tRINARY    0RI"1AN3. 

The  Malr  Organs. — If  the  tirine  is  to  be  e:(araiiied,  it  may  be  drawn 
off  with  a  cathetor:  or  a  vertical  incision  may  Ije  made  into  the  bladder, 
just  above  the  symphysis  pubis,  and  some  of  the  urioe  dipped  out.  The 
cut  end  of  the  rectum  should  now  be  grasped  with  the  left  hand  and 
ruised  up,  and  this  and  the  bladder,  prostate  gland,  etc.,  dissected  awa; 
from  the  pelvis,  the  knife  betug  carried  close  to  the  bone.  The  bladder 
!s  now  drawn  backward,  and  the  loose  tissue  close  under  the  symphysis 
pnbie  cut.  The  body  of  the  penis  is  tlien  shoved  backward  within  the 
skin  and  dissected  away  from  liehiud  beneath  the  symphysis',  and  BnalljT 
cut  off  just  behind  the  glans  jienia.  The  penis  and  bladder  are  now 
drawn  backwanl  and  upward,  and  the  pelvic  organs  removed  together. 
Or  the  penis  may  be  removed  by  sawing  away  the  bones  above  the  pubis 
arch,  and  then  dissecting  away  the  penis,  whose  root  is  thus  exposed. 

The  pelvic  organs  are  then  laid  on  the  table,  the  bladder  uppermost; 
a  long  director  is  passed  into  the  urethra,  which  is  opened  on  its  upper 
surfaoe  through  its  entire  length  and  the  bladder  widely  opeued.  In 
the  urethra,  the  presence  of  strictures,  diverticulie,  ulcers.  iuflammator]r 
lesions  is  to  be  noticed;  in  the  bladder,  inHammatory  lesions,  hypertro* 
pbies,  congestion,  and  ecchyniosia  of  the  mucous  membrane  and  tumors^ 
The  organs  are  now  turned  over;  the  rectum  opened  and  examined 
varicose  veins,  htemorrhages,  ulcers,  strictures,  and  tumors.  The  pros- 
tate gland  is  then  cut  into  and  the  presence  of  calculi,  inflammatory 
lesions,  hypertrophies,  and  tumors  sought  for  Lastly,  the  vesicula 
eeminalcs  are  examined,  in  which,  though  rarely,  we  may  find  evidences 
of  tubercular  Jnflammalion  and  dilatation. 

The  Testicles  may  be  removed,  when  necessary,  without  cutting  th« 
scrotum,  by  enlarging  the  inguinal  canals  from  within,  and  crowding 
the  glands  through  them  and  cntting  them  off.  The  average  weight 
the  adult  testicle  with  its  epididymis  is,  accoi-diug  to  Krause,  from  IB 
to  24.5  gm.  (about  from  )  to  j  oz.).  Inflammatory  lesions,  tubercu- 
losis, abscesses,  and  tumors  are  the  most  frequent  lesions. 

Praerration. — Tlie  urethml  canal  and  bladder  may  be  plnoed  open  tuid  liiudened 
in  alcohol.  The  prostate,  vcsiculie  eeminales.  testictes.  anil  tumors  should  be  hard>. 
trned  in  MQllcr's  fluid  ur  alcohol. 

The  Female  Organs. — The  position  and  general  condition  of  the  pel- 
vic organs  should  first  be  determined  by  inspection.  Abnormal  sdhd* 
sions  of  the  ovaries,  broad  ligament.  Fallopian  tubes,  and  uterus;  malpo- 
sitious  of  the  uterus;  subserous  tnmors  of  the  uterusand  ovarian  tumors, 
are  frequently  observed.  Hemorrhage  into  the  posterior  cul-de-aac  is 
sometimes  found.  The  urine  should  be  collected,  if  necessary,  as  abof 
directed;  the  origans  should  be  dissected  away  laterally,  as  in  the  malt 
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care  being  taken  not  to  injure  the  ovaries  and  Fallopian  tubes.  The 
bladder  is  then  drawn  strongly  backward  and  upward,  and  dissected 
away  from  the  symphysis  and  the  pubic  arch,  and,  the  point  of  the  knife 
being  carried  forward  and  downward,  the  vagina  is  cut  off  in  its  lower 
thirds  the  rectum  severed  just  above  the  anus,  the  remaining  attachments 
cat,  and  the  pelvic  organs  taken  out  together.  If  it  be  necessary  to 
remove  the  external  generative  organs,  after  freeing  the  lateral  surfaces 
of  the  internal  organs  and  the  bladder,  the  legs  are  widely  separated  and 
the  vulva  and  anus  circumscribed  by  a  deep  incision.  The  tissues  close 
beneath  the  pubic  arch  are  now  dissected  away  from  below  and  the  vulva 
thrust  back  beneath  the  symphysis;  it  is  now  seized  above  the  bone,  and 
together  with  the  anus  dissected  away  and  removed  with  the  other 
organs. 

The  Bladder  is  first  opened  and  examined.  The  vulva  may  now  be 
examined  for  hypertrophies,  inflammatory  lesions,  ulcers,  cicatrices, 
cysts,  and  tumors.  The  Vagina  is  opened  along  the  anterior  surface;  its 
more  common  lesions  are  inflammations,  fistulas,  ulcers,  tumors,  and 
rarely  cysts. 

l^he  Uterus, — Before  opening  this  organ,  its  size  and  shape  should  be 
determined.  The  adult  virgin  uterus  is  a  pear-shaped  body,  flattened 
antero-posteriorly ;  the  upper  portion,  or  body,  is  directed  upward  and 
forward,  whilst  the  lower  portion,  the  cervix,  is  directed  downward  and 
backward.  It  is  covered  anteriorly  by  peritoneum  to  a  point  a  little 
below  the  level  of  the  os  internum;  posteriorly,  to  a  point  a  little  below 
the  level  of  its  junction  with  the  vagina.  The  peritoneal  investment 
separates  from  the  organ  at  the  sides  to  form  the  broad  ligaments.  The 
nterus  is  held  in  position  by  the  broad  and  round  ligaments  and  by  its 
attachments  to  the  bladder  and  rectum  and  vagina.  The  upper  end, 
the  fundus,  does  not  extend  above  the  level  of  the  brim  of  the  pelvis. 
Its  average  length  is  about  7.6  cm.  (3  in.);  its  breadth  about  5.1  cm. 
(2  in.);  its  thickness  about  2.5  cm.  (1  in.);  its  average  weight  is  about 
31  to  46  gm.  (1  to  1^  oz.).  During  menstruation  the  uterus  is  slightly 
enlarged,  and  the  mucous  membrane  of  the  body  becomes  thicker,  softer, 
and  its  vessels  engorged  with  blood;  while  its  inner  surfuce  is  more  or 
less  thickly  covered  with  blood  and  cell  detritus.  A  description  of  the 
complicated  changes  in  the  uterus  which  pregnancy  entails  may  be  found 
in  the  works  on  obstetrics.  After  pregnancy,  the  uterus  does  not  return 
to  its  original  size,  but  remains  somewhat  larger;  the  os  is  wider  and 
frequently  fissured. 

We  not  infrequently  find  in  the  mucous  membrane  of  the  lower  part 

of  the   cervix,    small   transparent,   spheroidal    structures  called    ovula 

Nabotbi;  these  are  small  retention  cysts  caused  by  the  closure  of  the 

orifices  of  the  mucous  glands  of  the  part.     The  more  common  lesions 

observed  in  the  uterus  are  malpositions,  malformations,  lacerations,  ulcera- 
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tioDB  of  the  cervix,  acute  and  chronic  inflammaiion  of  the  muooua  mem- 
brane or  miiecularis,  or  both,  thromboeie  and  influmination  of  the  veins 
and  tumors. 

In  the  infant  the  iiteriis  is  small,  the  body  flattened,  the  corvix  di»- 
jiroportionately  large.  During  childhood  the  organ  increaeee  in  size, 
but  the  body  remains  small  in  proportion  to  the  cervix.  At  puberty  the 
shape  changes  and  the  liody  becomes  larger. 

The  Ovaries  are  flattened,  ovoidal  bodies,  situated  one  on  each  side 
and  lying  nearly  horizontally  at  the  back  of  the  broad  ligament  of  the 
uterus.  Their  size  is  variable  and  they  are  usually  largest  in  the  virgin 
state.  Their  average  weight  is  from  3.9  to  ti.5  gm,  (3  too 3).  They 
meaeure  about  3.6  cm.  (1^  in.)  in  length,  1.0  cm.  (}  in.)  in  bieadth,  and 
nearly  1.3  cm.  (4  in.)  in  thickness.  The  sides  of  the  ovary  and  ila  poa- 
terior  border  uro  free;  it  is  nttai'lied  along  the  anterior  border;  to  its  end 
ifl  attached  the  ovarian  ligament;  to  its  outer  extremity  one  of  the  fim- 
bri»  of  the  Fallopian  tube.  The  ovary  is  covered  on  its  free  surface  by 
cylindrical  epithelium,  and  its  surface  is  less  glistening  than  the  general 
fieritoueum.  The  surface  of  the  ovary  is  smooth  in  the  joung,  but  be- 
comes rougher  and  depressed  in  spots  as  the  process  of  ovulation  goes  on. 
In  adult  females  we  usually  find  corpora  luteu  in  their  various  stages. 
We  should  seek  for  evidences  of  acute  and  chronic  inflammutions,  for 
tumors  and  cysts. 

T/ie  Fallopian  Tube»,  lying  in  the  upper  margin  of  the  brotu]  liga- 
ments, are  from  7.0  to  10  cm.  {3  to  4  in.)  in  length.  The  length 
often  differs  considerably  on  the  two  sides.  They  commence  at  the  upper 
angles  of  the  uterus  as  small  perforated  cords,  which  became  larger  fur- 
ther outward,  and  bend  backward  and  downward  towards  the  ovary.  They 
terminate  in  an  expanded  fimbriated  extremity  about  ti.5  cm.  (t  in.) 
beyond  the  ovary.  They  are  covered  by  peritoneum,  and  the  mucous 
membrane  lining  them,  continuous  with  that  of  the  uterus,  is  thrown 
into  longitudinal  folds.  Malpositions  by  adhesions,  closure,  inflamma- 
tioDB,  and  cysts  are  the  more  common  lesions.  The  possibility  of  tnbal 
pregnancy  should  be  borne  in  mind. 

Prrtemition. — All  of  iliMe  or^ns  and  their  tumore  may  be  hardeoed  id  HUler's 
fluid  or  in  uliiiliol.  The  vagiiu  ihouUl  lie  ntrelcbed  flat  od  ork  and  the  cavity  of  the 
uterus  l&id  wide  upm,  Grciil  care  should  be  takes  not  lo  touch  either  the  Internal 
surface  ot  the  ul«ruB  ui  the  external  ourfaos  of  the  ovaries,  since  in  both  the  epilbe- 
liuni  is  very  ea-iily  rubbed  off. 

It  Ih  better,  sftor  openiog  tUcm  t>y  u  tmnsverac  iDcision,  to  suspend  the  ovaries  bf 
a  thrcnd  in  a  Jnr  of  the  prexervalive  fluid  (him  lo  let  them  lie  on  the  bottiim,  since  the 
epithelium  fs  thui  leat  liable  io  be  rubbetl  off,' 

'  Abaolute  and  relative  nixes  and  weight*  of  varioun  psrta  and  organs  of  the  body, 
■nd  mueh  other  raliuble  slatistical  data,  may  be  found  in  Vierordl't  "  AnaComitche, 
PliTElologiache  uud  Phydkalixche  Dalcn  und  Tabelleu,"  Jena.  1886. 
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AUTOPSIES  IN   CASES  OF  SUSPECTED   POISONING. 

It  is  always  best,  in  cases  of  suspected  poisoning,  to  preserve  for  the 
chemist  not  only  the  stomach  and  intestine,  but  the  entire  liver  and  brain; 
or  if  portions  of  these  only  can  be  saved,  these  portions  should  be  carefully 
weighed,  as  well  as  the  entire  organs,  and  the  relative  amount  of  tissue 
reserved  carefully  noted  at  the  time  It  is  even  well,  particularly  in 
cases  in  which  the  administration  of  the  readily  diffusible  poisons,  such 
as  arsenic,  strychnia,  etc..  is  suspected,  to  preserve  the  whole  of  all  of 
the  internal  organs,  together  with  a  large  piece  of  muscle  and  bone;  since 
with  large  quantities  of  tissue  the  results  of  the  chemical  analysis  depend 
less  upon  calculations,  and  are  hence  more  comprehensible  to  the  average 
jury.  In  all  such  cases,  jars  should,  if  possible,  be  procured  which  have 
never  been  used  before,  and  these  should  be  carefallv  washed  and  rinsed 
with  distilled  water.  They  should  have  glass  stoppers  and  be  sealed  at 
once  and  carefully  labelled  before  leaving  the  hands  of  the  operator.  If 
they  can  be  delivered  to  the  chemist  without  much  delay,  they  should 
have  no  preservative  fluid  added.  If  they  are  to  be  kept  for  a  consider- 
able time,  pending  the  action  of  a  coroner's  jury  or  for  some  other  rea- 
son, a  small  quantity  of  pure,  strong  alcohol  may  be  poured  over  them. 
In  this  case,  the  operator  should  be  particular  to  reserve  a  quantity,  at 
least  half  a  pint,  of  the  specimen  of  alcohol  used,  in  a  clean  sealed  and 
labelled  bottle,  so  that  this  may  be  tested  by  the  chemist  and  be  proven 
to  be  free  from  the  poison.  It  is  better  in  all  cases,  however,  to  avoid, 
if  possible,  the  use  of  alcohol.  In  all  autopsies  which  may  have  medico- 
legal importance,  fu'l  notes  should  be  taken  by  an  assistant  as  the  opera- 
tion proceeds,  carefully  read  over  immediately  afterwards,  and  dated  and 
kept  by  the  operator  for  future  reference.  The  labelling  and  disposition 
of  the  jars  should  be  recorded  in  the  notes. 


EXAMINATION    OF    THE    BODIES   OF   NEW- 
BORN   CHILDREN. 

In  examining  the  bodies  of  new-l)orn  children,  we  may  have  to  deter- 
mine, besides  the  ordinary  lesions  of  disease,  the  age  of  the  child, 
whether  it  was  born  alive,  how  long  it  has  been  dead,  what  was  the 
cause  of  death. 

GENERAL   INSPECTION. 

The  Size  and  Age. — Caspar'  gives  the  following  description  of  the 
foetus  during  the  different  months  of  intra-uterine  life. 

'  Qupar,  '*  Handbook  of  Forensic  Medicine.*     lievised  Geriniii  Edition  by  Limau, 
1882,  p.  8d5  et  $eq,  ;  or  Sydenham  Society  Translation. 
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At  the  fourth  week,  the  embryo  ie  8  to  13  mm,  {^  to  ^  in.)  long.. 
The  cleft  of  the  monlh  and  two  points  indicating  the  eyes  can  be  recog- 
njseil  in  the  head.  I'ho  exlremitiee  are  represented  by  little  wart-like 
projections.  The  lienrt  can  he  distinguished,  the  liver  is  disproportion- 
ately lurge.  The  anibilical  vessels  are  not  yet  formed.  The  entire 
orum  hns  about  the  size  of  a  walnut. 

At  the  tiifhlli  week,  the  embryo  is  2.3  to  4  cm.  ( f^  to  1^  in.)  long. 
The  head  forms  more  than  a  third  of  the  entire  body;  the  mouth  U  very 
large;  the  nose  und  lips  can  he  distinguished,  but  not  the  external  ear. 
The  hand  is  longi;r  than  the  Torearm;  the  fingers  are  formed,  but  joined 
together;  the  toes  look  like  little  buds;  the  aoles  of  the  feet  are  turned 
inward.  The  position  of  the  anus  is  indjcuted  by  a  point.  The  ahdo- 
nien  is  dosed.  All  the  viscera  can  be  recognized.  Centres  of  ossifies 
lion  lire  formed  in  the  apophysis  of  the  first  cercicai  vertebra,  tfaf 
humerus,  radius,  scapula,  ribs,  and  cranial  bones.  There  are  rudimea- 
tary  external  genitals,  but  the  sex  can  hardly  be  distinguished.  Tb« 
ovum  has  about  the  size  of  a  hen's  egg. 

At  the  twnlftk  werk,  the  jilacenta  is  formed,  The  embryo  is  5  to  6.5 
cm,  (2  to  3iin,)  long,  and  weighs  about  31  gm.  The  head  is  sep- 
arated from  the  thorax  by  a  distinct  neck.  The  eyes  and  month  are 
closed.  The  nails  can  be  perceived  on  the  fingers.  The  sex  can  be 
recognized.  The  umbilical  cord  is  inserted  near  ihe  pubes;  the  muscles 
begin  to  he  recognizable.  The  thymus  and  suprarenal  capsules  are 
formed.  The  cerebrum,  cerebellum,  medulla,  and  the  cavities  of  tbO' 
heart  can  be  recognized.  The  humerus  is  1.7  mm.  long;  the  radius  ff,5 
mm.:  the  ulna  6.6  mm. ;  the  femur  and  tibia  4, -1  to  i^, 6  mm.;  the  Qbnia 
5.5  mm.     The  ovum  ie  as  large  as  a  goose's  egg. 

At  the  sixttenth  week,  the  embryo  is  13  to  15  cm.  (5  to  6  in,)  long, 
and  weighs  77  to  S3  gm.  (3^  to  3  oz.).  The  skin  is  of  a  rose-red  color 
and  has  considerable  consistency.  The  formation  of  fat  in  the  snbcota- 
ueouB  tissue  has  begun.  The  scrotum  and  labia  are  formed.  The  f«ca 
begins  to  assume  its  characteristic  apjiearanec.  There  is  whitish  meco- 
ninm  in  the  duodenum.  The  liver  is  not  so  disproportionately  large^ 
and  the  gall-bladder  is  formed;  the  anus  is  open.  The  length  of  the 
humerus,  radius,  and  ulna  is  1.7  cm.;  the  femur  and  tibia  8.8  toll 
cm.     The  calcaneus  begins  to  ossify  at  the  middle  of  the  fourth  month. 

At  the  twentieth  week,  the  embryo  is  26  to  'i%  cm.  (10  to  II  in.) 
long;  it  weighs  from  225  to  320  gm.  (7^  to  10  oz.).  The  naiU  are 
quit«  perceptible.  There  is  a  thin  down  on  the  head.  The  head  is 
still  disprojjortionately  large,  occupying  about  one-fourth  of  the  body. 
There  is  as  yet  none  of  the  vernix  caseosa.  The  secretion  ofbilehss 
commenced  and  stains  the  meconium.  The  insertion  of  the  umbilical 
cord  is  still  further  off  from  the  pubes.  The  liver,  heart,  and  kidttejB 
are  large  in  i>roportion  to  the  other  organs.     The  convolutions  of  tbe 
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brain  cannot  be  recognized.  The  humerus  is  2.8  to  3  em.  long;  the 
radius  2.6  cm.;  the  ulna  2.8  cm.;  the  femur^  tibia^  and  (ibula,  each  2.6 
cm.  The  astragalus  and  the  upper  part  of  the  sternum  begin  to 
ossify. 

From  this  time  on,  the  length  of  the  foetus  forms  an  approximately 
accurate  basis  for  the  estimation  of  its  age.  From  this  period  till  its 
maturity y  the  length  ofthefcBtus^  determined  in  centimetres ,  corresponds 
to  about  oiie-fifih  of  the  number  of  months  of  its  age.  From  this  time 
on,  the  weight  exhibits  marked  individual  differences,  and  is  therefore 
a  less  reliable  criterion  of  its  age  than  is  the  length. 

At  the  twenty-fourth  week,  the  embryo  is  31  to  34  cm.  (12  to  13  in.) 
long,  and  weighs  750  to  875  gm.  (24  to  28  oz.).  The  lanugo  and  ver- 
nix  caseosa  are  formed.  The  skin  is  of  a  dusky  cinnabar-red  color. 
The  meconium  is  darker.  The  scrotum  is  empty^  small^  and  red;  the 
labia  majora  are  prominent  and  held  apart  by  the  projecting  clitoris. 
The  pupillary  membrane  is  present  and  readily  recognized.  The  length 
of  the  humerus  and  radius  is  3.5  cm.;  of  the  ulna,  femur^  tibia^  and 
fibula,  each  3.7  cm. 

At  the  twenty-eighth  week,  the  embryo  is  36.4  to  39  cm.  (14J^  to  15^^ 
in.)  long,  and  weighs  1,500  to  1,750  gm.  (48  to  57  oz.).  The  hair  is 
more  abundant  and  longer.  The  great  fontanelle  measures  about  4  cm. 
(If  in.)  in  diameter,  and  all  of  the  fontanelles  are  readily  perceived. 
The  skin  is  of  a  dirty  reddish  color  and  abundantly  beset  with  the  lanugo 
and  vernix  caseosa.  The  large  intestine  contains  much  meconium.  The 
humerus  is  4.5  to  5  cm.  long;  the  radius  3.7  cm.;  the  ulna  4  cm.;  the 
femur,  tibia,  and  fibula,  each  4.2  to  4.6  cm. 

At  the  thirty-second  week,  the  embryo  is  39  to  41.5  cm.  (15i  to  16^^ 
in.)  long,  and  weighs  1,500  to  2,500  gm.  (48  to  81  oz.).  The  skin  is 
lighter  in  color;  the  pupillary  membrane  has  disappeared.  The  testicles 
are  in  the  scrotum  or  the  inguinal  canal;  the  labia  are  still  widely  apart 
and  the  clitoris  prominent.  The  nails  reach  nearly  to  the  ends  of  the 
fingers  The  humerus  is  5  to  5.2  cm.  long;  the  radius  4  to  4.2  cm.; 
the  ulna  4.8  to  5  cm.;  the  femur  5.2  cm.;  the  tibia  and  fibula,  each  4.8 
to  5  cm.     The  last  sacral  vertebm  begins  to  ossify. 

At  the  thirty -sixth  week,  the  embryo  is  44.2  to  46  cm.  (17.4  to  18 
in.)  long,  and  weighs  about  3,000  gm.  (97  oz.).  The  scrotum  begins  to 
become  wrinkled  and  the  labia  to  close.  The  hair  becomes  more  abun- 
dant, while  the  lanugo  begins  to  diminish  in  amount. 

At  the  fortieth  week,  the  foetus  is  fully  developed  and  the  term  of  its 
intra-uterine  life  accomplished. 

The  fresh  corpse  of  a  new-born  child  at  term  no  longer  resembles  that 
of  the  immature  foetus.  The  skin  is  firm  and  pale,  like  that  of  an  adult. 
The  lanugo  has  disappeared  except  on  the  shoulders.  In  the  majority 
of  cases  the  hair  on  the  head  is  1. 5  to  2  cm.  (|  to  ^  in. )  long.     TUq  %i^>^^ 
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fontanelle  ia,  in  the  average,  2  to  ^  cm.  (^  to  1^  in.)  long.  As  deter- 
mined by  an  analysis  of  661  caBea,  the  average  length  is  50  cm".  {iO  in.); 
the  weight  3,256  gm.  (105  oz,).  The  nails  are  hard  and  reach  to  the 
tips  of  the  fingers,  but  nut  to  those  of  the  toes.  The  cartilages  of  the 
ears  and  nose  are  hard.  The  labia  are-  more  nearly  closed.  An  ossifica- 
tion centre  in  the  lower  epiphysis  of  the  femur  shonld  be  sought  for,  aa 
its  presence  is  one  of  the  most  reliable  signs  of  the  maturity  of  the  foetus. 
If  it  is  absent,  the  fcetus  is,  ns  a  rule,  not  more  than  thirty-seven  weeks 
old;  but  in  rare  cases  it  may  be  absent  at  term.  A  centre  of  ossitication 
1  mm.  (.039  in.)  in  diameter  indit^ates  an  age  of  3T  to  38  weeks,  if  the 
child  was  born  dead  ordied  soon  after  birth.  Rarely  it  is  no  larger  than 
this  at  term.  A  diameter,  at  birth,  of  1.6  to  i>  mm.  (.058  to  ,351  in.) 
indicateean  ageof  40  weeks.  A  diameter  of  less  than  9  mm,  (.351  in.) 
indicates,  as  a  rule,  that  the  child  has  lived  some  time  after  its  birth! 
a  less  diameter  than  7  mm.  (.373  in,),  however,  does  not  prove  the  con- 
trary. 

Tweaiy-four  hours  ffter  the  birth  of  the  child,  the  skin  is  firmer  and 
paler.  The  umbilical  cord  is  somewhat  shrivelled,  although  still  softand 
bluish  in  color.  From  the  second  to  the  third  day,  the  skin  has  a  yellow- 
ish tinge,  and  the  cuticle  sometimes  appears  cracked.  The  nmbilical 
cord  is  brown  and  dry.  From  the  third  In  the  fourth  day.  the  skin  is 
yellower,  and  the  cuticle  is  apt  to  separate  from  the  skin.  The  umbili- 
cal cord  is  of  u  brownish-red  color,  flattened,  semi-transparent,  and 
twisted.     The  skin  aronnd  its  insertion  is  red  and  congested. 

The  head  should  he  enamined  for  the  marks  of  injuries.  Very  com- 
monly some  portion  of  the  scalp  will  be  found  swollen  and  infiltrated 
with  blooil  and  serum.  This  may  be  the  cnput sucredaneum  formed  dur- 
ing delivery.  The  mouth  and  nose  should  be  examined  for  the  presence 
of  any  foreign  bodies  which  might  have  caused  suffocation. 

The  neck  should  be  examined  for  marks  of  strangulaiion.  The  ain- 
bilical  cord  may  be  twisted  around  the  child's  neck  and  strangle  it.  Ths 
mark  left  by  the  cord  is  usually  continuous,  broad,  not  excoriated,  Bome- 
times  accompanied  by  ccchymoseH  in  the  skin. 

The  entire  body  should  be  examined  for  the  presence  of  vernix  caw- 
088,  blood,  marks  of  injury,  and  the  existence  of  putrefaction.  It  should 
be  remembered  that  putrefaction  is  apt  to  commence  earlier  in  the  bodies 
of  young  children  than  in  those  of  adults. 

The  umbilical  cord  may  be  cut  or  torn.  It  usually  separates  by  the 
fifth  day,  sometimes  not  until  the  tenth.  If  the  umbilicus  is  cicatrized 
and  healed,  the  child  has  probably  lived  for  three  weeks.  A  zone  o( 
redness  nronnd  the  insertion  of  the  cord  may  exist  previous  to  birth. 
Redness  and  swelling  (which  may  disappear  iifter  death)  with  suppnra* 
tioD  can  only  be  found  in  a  child  which  has  lived  for  several  days.  The 
drying  and  mummification  of  the  cord  may  take  place  as  well  in  dead  u 
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in  living  children.     It  is  possible  for  a  child  to  die  by  hsdmorrhage  from 
a  cut  or  torn  cord,  either  before  or  after  it  has  breathed. 

The  extremities  may  exhibit  fracture  of  the  bones.  These  may  occur 
daring  intra-uterine  life,  from  injuries  to  the  woman  or  from  unknown 
causes ;  or  may  be  produced  by  violence  in  delivery,  or  by  injuries  after 
birth. 

INTERNAL  EXAMINATION. 

The  Head. — The  fontanelles  and  sutures  should  first  be  examined  as 
to  their  size  and  for  penetrating  wounds.  An  incision  should  then  be 
made  through  the  scalp  across  the  vertex,  and  the  flaps  turned  backward 
and  forward,  as  in  the  adult.  With  a  small  knife,  the  edges  of  the 
bones  should  be  separated  from  the  membranous  sutures  and  the  dura 
mater,  beginning  low  down  in  the  frontal  and  going  back  into  the  lamb- 
doidal  suture  on  either  side.  The  bones  are  then  drawn  outward  and  cut 
through  around  the  skull,  with  strong  scissors.  The  brain  is  removed 
and  examined  as  in  the  adult.*  ^ 

Effusions  of  blood — cephalhcematoma — may  be  formed  soon  after 
birth,  between  the  pericranium  and  bone,  or,  more  rarely,  between  the 
dura  mater  and  bone.  Clots  are  also  found  between  the  dura  mater  and 
skull;  between  the  dura  and  pia  mater;  more  rarely  in  the  substance  of 
the  brain,  as  the  result  of  protracted  or  instrumental  deliveries,  or  of 
injuries  after  birth. 

The  cranial  bones  may  be  malformed,  or  exhibit  the  lesions  of  rickets 
or  caries,  or  be  indented,  fissured,  or  fractured.  These  latter  lesions 
may  be  produced  during  intra-uterine  life  by  injuries  to  the  mother, 
by  unknown  causes,  by  difficult  deliveries,  or  by  direct  violence  after 
birth. 

In  cases  of  chronic  internal  hydrocephalus  in  young  children  in  which 
the  ventricles  are  much  dilated  and  the  brain  substance  thinned  over  the 
vertex,  the  brain  is  very  apt  to  be  torn  in  removal,  and  the  amount  of 
dilatation  thus  becomes  difficult  of  determination.  It  is,  therefore, 
better  in  such  cases  to  place  a  pail  of  water  beneath  the  head,  or  even 
immerse  the  latter  in  it,  and  remove  the  brain  in  the  water.  In  this 
way,  it  floats  after  removal,  supported  on  all  sides.  It  may  now  be  opened 
in  the  water  and  the  extent  of  the  lesion  determined  at  once  and  parts 
saved  for  microscopical  examination. 

If  it  be  desired  to  preserve  the  brain  for  demonstration  of  the  lesion 
or  for  a  museum  specimen,  it  should  be  transferred  unopened  to  a  large 
jar  containing  a  mixture  of  equal  parts  of  alcohol  and  water.  A  portion 
of  the  ventricular  fluid  should  now  be  removed  with  a  syringe  provided 
with  a  small  canula,  and  replaced  by  strong  alcohol.     This  may  be  done 


'  Or  an  hicidon  through  the  bones  with  a  fine  saw  may  be  made  as  in  the  adult. 
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by  iiunctnring  t)K'  ventricles  from  below.  The  fiiiiil  in  the  jar,  m  well 
H8  ID  the  ventricleB,  should  be  chunged  in  fortj'-eigbt  hours  and  then 
gradually  inercased  in  strength  until  the  organ  becomes  hard.  The 
brain  may  then  be  cut  transversely  across,  when  the  degree  of  dilatation 
of  the  ventricles,  etc.,  will  be  revealed.  The  brain,  of  conrse,  shrinks 
coneiderably  by  this  process,  bnt  the  relative  proportione  are  approxi- 
mately presen'ed. 

The  brain  is  normally  mach  softer  and  pinker  than  in  the  adult,  the  . 
pia  more   delicate;  both  may  be   much   congested  or  aonmic  vithont . 
known  CHuee.    The  ventriclescontain  very  little  serum.    Malformations, 
apoplexies,  hydrocephalue,  simple  and  tuberculitr  inflammatory  lesions, 
are  to  be  looked  for. 

Spinnl  Cord. — Extravasations  of  blood  between  the  membraneaof  ' 
the  cord  may  occur  from  the  same  causes  as  those  in  the  brain.  Spina 
bifida  is  the  most  frequent  malformation. 

T/if  Thorax  and  Abdomen. — These  ure  opened  as  in  the  atlult.  The 
peri/oneal  cuvi/i/  contains  a  very  little  clear  serum.  A  red  fluid  may  be 
produced  by  decomposition.  The  peritoneum  is  often  the  seat  of  intra- 
uterine iuflammation. 

T/is  Diiiphratfni. — Id  still-born  infants,  its  convexity  reaches  to  the 
fourtli  or  fifth  rib.  After  respiration,  it  reaches  h  point  between  the 
fourt'i  and  seventh  ribs.  Its  posiiion  is,  however,  so  variable  that  it  ia 
of  little  diagnostic  importance. 

T/ie  Thorax. — The  thtfmim  ijland,  at  this  period  very  large,  occupies 
the  npi>er  portion  ot  the  anterior  mediastinum,  covering  the  trachea 
and  large  vessel.  Its  average  weight  i.i  about  "15.5  gm.  (^  oz.).  It  U  I 
usually  about  5  cm.  (2  in.)  long,  3.«  cm.  {\\  in.)  wide  at  its  lower 
part,  and  about  .fi3  to  .S5  cm.  (i  U>  i  in.)  in  thickness.  It  may  be  • 
hypertruphicd  and  compress  the  large  vcesels,  or  be  inflamed  and  anp- 
purattng.  Ai 

The  krart  lies  more  nearly  in  the  median  line  than  in  the  adult.  It  ■ 
weighs  from  4C  to  108  gm.  (li  to  3^  oz.).  The  ventricular  walls  artf  of  ' 
nearly  equal  thickness.  The  pericardium  contains  very  little  serum.  \ 
A  considerable  quantity  uf  red  fluid  may  accumulate  here  as  a  resalt  of 
decomposition.  There  may  be  small  extravasations  of  blood  beneath  the 
pericardium  In  stilt-born  children  and  in  those  born  alive.  Fericardi- 
tis  with  effusion  of  scmm  and  librin,  and  endocarditis  with  consequent 
changea  in  the  valves,  may  exist  before  birth.  Ualformations  and  mal- 
positions of  the  heart  cavities  and  large  vessels  are  not  infrequent.  The 
time  of  closure  of  t)ie  foramen  ovale  and  the  ductile  arteriosus  varies 
very  widely  in  diRerent  cases. 

The  pleural  ctiritie*  contain  very  little  serum;  but  decomposition 
may  lead  to  the  accumuktion  of  a  considerable  quantity  of  red  fluid. 
Small  cxtrnvMsations  of  blood   in  the  subplenral  tissue  may  be  found  in 
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children  which  have  died  before  birth  and  after  protracted  labors.  In- 
flammatioil^  with  exudation  of  serum,  fibrin,  and  pus,  may  exist  before 
birth. 

The  lungs  in  a  still-born  child  are  small,  do  not  cover  the  heart,  are 
situated  in  the  upper  and  posterior  portion  of  the  thorax,  are  of  a  dark- 
red  color  and  of  firm,  liver-like  consistence,  and  do  not  crepitate.  In 
a  child  born  alive,  and  which  has  respired  freely,  the  lungs  fill  the 
thoracic  cavity,  but  do  not  cover  the  heart  as  much  as  in  the  adult;  they 
are  of  a  light-red  or  pink  color,  and  crepitate  on  pressure.  If  respira- 
tion has  been  incompletely  performed,  we  find  various  intermediate  con- 
ditions between  the  foetal  and  inflated  states. 

If  any  doubt  exists  as  to  respiration  having  taken  place,  it  is  cus- 
tomary to  employ  the  hydrostatic  test.  This  is  done  by  placing  the 
lungs,  first  together,  then  separately,  and  afterwards  cut  into  small 
pieces,  in  water.  It  is  commonly  said  that  if  they  sink,  the  child  has 
not  breathed;  if  they  fioat,  it  has.  This  test  is  not,  however,  a  certain 
one.     Taylor  sajs  regarding  it: 

1.  That  the  hydrostatic  test  cau  only  show  whether  a  child  has  or  has 
not  breathed,  not  whether  it  was  born  alive  or  dead. 

2.  That  the  lungs  of  children  who  have  lived  after  birth  may  sink  in 
water,  owing  to  their  not  having  received  air,  or  to  their  being  in  a  dis- 
eased condition. 

3.  That  a  child  may  live  for  some  time  with  the  lungs  only  partly 
inflated. 

4.  That  a  child  may  live  for  twenty-four  hours  when  no  part  of  its 
lungs  has  been  penetrated  by  air. 

5.  The  sinking  of  the  lungs  is  no  proof  that  a  child  has  been  born 
dead. 

6.  That  the  lungs  of  children  which  have  not  breathed,  and  have 
been  born  dead,  may  float  in  water  from  putrefaction  or  artificial  in- 
flation. 

The  lesions  of  inflammation,  and  vesicular  and  subpleural  emphy- 
sema, may  be  found  in  the  lungs  of  new-born  children. 

The  pharynx  should  be  opened  and  examined  for  foreign  bodies. 

The  larynx  and  trachea  should  be  examined  for  the  lesions  of  inflam- 
mation and  for  injuries  to  the  cartilages. 

The  thyroid  gland  weighs  about  12  gm.  (  3  iii.)*  It  may  be  so  en- 
larged as  to  interfere  with  respiration. 

The  Abdomen. — The  kidneys  are  lobulated  and  proportionately  larger 
than  in  the  adult.  There  may  be  ecchynioses  on  their  surface;  inflam- 
mation; deposits  of  uric  acid  and  urates  in  the  tubules  of  the  pyramids; 
cystic  dilatation  of  the  tubules,  sometimes  reaching  an  enormous  size. 
There  may  be  absence  or  retarded  development  of  one  kidney.  Malfor- 
mations and  malpositions  of  the  kidneys  are  of  frequent  occurrence. 
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The  suprarefutl  capsules  are  large.  They  may  be  dilated  into  large 
cysts  filled  with  blood. 

The  spleen  is  largo  and  firm.  It  may  be  abnormally  enlarged,  and 
its  surface  is  sometimes  covered  with  fresh  inflammatory  exudations. 

The  intestines:  In  the  small  intestines,  inflammation  and  swelling 
and  pigmentation  of  the  solitary  and  agminated  follicles  are  sometimes 
found.  The  large  intestine  usually  contains  meconium,  but  this  may  be 
evacuated  before  or  during  birth.  The  sigmoid  flexure  is  not  as  marked 
as  in  the  adult. 

The  formation  of  gas  in  the  stomach  and  intestines  does  not  usually 
take  place  until  respiration  is  established.  If  decomposition  has  com- 
menced, however,  gas  may  be  formed  as  a  part  of  the  process. 

The  liver  is  of  a  dark-red  color,  is  large,  and  contains  much  blood. 
Its  size  diminishes  after  respiration  is  established.  The  size  is  so  vari- 
able, before  and  after  respiration,  that  it  gives  little  information  as  to 
the  age  of  the  child.  Large  extravasations  of  blood  are  sometimes  found 
beneath  the  capsule  of  the  liver,  without  known  cause.  A  variety  of 
pathological  conditions,  fatty  and  waxy  degeneration,  gummy  tumors, 
etc.,  may  be  found. 

The  bladder  may  be  full  or  empty,  both  in  still-born  children  and  in 
those  which  have  breathed.  Dilatation  and  hypertrophy  may  exist  dur- 
ing intra-uterine  life. 

Oenerative  Organs, — The  external  generative  organs  in  both  males 
and  females  are  more  prominent  than  in  adults.  The  ovaries  are  high 
up  in  the  pelvis  and  large;  the  cervix  uteri  is  long;  the  body  small  and 
lax,  resting  forward  against  the  bladder.  Phimosis  in  the  male  is  the 
normal  condition.  Malpositions  and  retarded  development  of  the  tes- 
ticles should  be  noticed.  It  should  be  observed  whether  the  anus  is  per- 
forate. 

The  Bones,  in  suspected  cases,  should  be  examined  for  the  lesions  of 
inflammation,  rickets,  and  syphilis. 

Presernition. — The  various  foetal  tisnucd  may  be  preserved  by  the  same  methods 
as  are  employed  for  tho«e  of  the  adult;  but  as  they  arc  very  delicate  they  should  be 
haodled  with  great  care,  and  the  pre8er\'atiye  fluids  changed  with  sufficient  frequency. 
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It  is  not  our  purpose  in  this  section  to  give  a  complete  account  of  the 
technical  procedures  required  in  the  study  of  pathological  specimens, 
since  the  methods  are  for  the  most  part  identical  with  those  employed  in 
the  study  of  normal  tissues,  with  which  the  student  or  practitioner  is 
presumably  familiar  before  prosecuting  pathological  studies.  We  wish 
simply  to  give  a  few  brief  hints  as  to  the  general  methods  which  we  have 
found  most  useful.  Additional  details  will  be  found  in  parts  of  the  book 
dealing  with  special  tissues  and  organs. 

The  Study  of  Fresh  Tissues. — Although  for  the  most  part  the  con- 
ditions for  the  minute  study  of  tissues  are  more  favorable  after  they  have 
been  hardened  in  some  preservative  agent,  it  is  yet  in  many  cases  very 
important  to  examine  them  in  the  fresh  condition.  For  this  purpose 
they  may  be  teased  apart  in  a  one-half-per-cent  solution  of  sodium  chloride 
and  mounted  and  studied  in  the  same.  The  same  solution  may  be  used 
for  studying  semifluid  substances,  such  as  exudations  from  the  mucous 
membranes,  pus  cells,  etc.  These  preparations  are  not  suitable  for  per- 
manent mounting,  as  they  do  not  keep  well. 

For  staining  the  elements  of  fresh  tissues,  particularly  the  nuclei, 
and  at  the  same  time  hardening  them  so  that  they  can  be  mounted  and 
preserved  for  some  time,  Camay's  solution  is  of  great  value.  It  is 
made  by  adding  to  a  saturated  aqueous  solution  of  methyl  green,  1  per 
cent  of  acetid  acid  and  -j^  per  cent  of  osmic  acid.  The  tissue  is  immersed 
or  teased  in  this  solution,  and  after  three  to  five  minutes  the  color 
washed  off  and  the  specimen  mounted  in  salt  solution  or  in  a  mixture  of 
equal  parts  of  salt  solution  and  glycerin. 

Thin  sections  of  fresh  tissues  may  be  prepared  by  the  use  of  some  of 
the  forms  of  the  freezing  microtome.  That  form  devised  by  Thoma  and 
made  by  Jung,  of  Heidelberg,  is  simple,  cheap,  and  effective. 

Frozen  sections  may  be  stained  in  an  aqueous  solution  of  safranin 
and  then  mounted  in  a  mixture  of  equal  parts  of  glycerin  and  water. 

Decalcifying. — Bones  which  are  the  seat  of  lesions,  or  calcified  tissues, 
must  be  freed  from  lime  salts  before  thin  sections  can  be  made  from 
them.  This  is  best  accomplished  by  the  use  of  a  saturated  aqueous  solu- 
tion of  picric  acid.     The  bone  or  other  tissue  should  be  cut  into  small 
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piece?,  not  larger  than  a  cubic  centimetre,  and  suspended  by  a  thread  in 
a  large  quantity  of  the  fluid,  which  should  have  an  excess  of  picric  acid 
crystals  at  the  bottom,  and  should  be  frequently  shaken.  Considerable 
time  is  required  for  decalcification  by  this  method,  but  the  results  are 
better  than  by  any  other. 

If  it  be  necessary  to  decalcify  more  rapidly,  chromic  acid  may  be  used 
at  first  and  the  process  completed  by  nitric  acid.  The  small  pieces  of 
bone  are  suspended  at  first  in  a  one-si xth-per-cent  aqueous  solution  of 
chromic  acid.  After  two  or  three  days  the  strength  of  the  solution  is 
increased  to  one-quarter- per- cent  and  after  three  days  to  one-half-per- 
cent. After  another  week,  the  fluid  should  be  changed  and  1  per  cent  of 
nitric  acid  should  be  added.  This  fluid  should  be  renewed  every  three 
days  until  lhedecal<^iflcation  is  complete,  which  maybe  determined  by 
passing  a  flue  needle  through  the  specimen.  The  specimen  should 
now  be  thoroughly  soaked  in  water  to  remove  all  traces  of  the  acid,  and. 
after  lying  for  a  day  or  two  in  strong  alcohol,  is  ready  for  imbedding  and 
section-cutting. 

ffardeniny  and  Prtxervation, — In  the  majority  of  cases,  pathological 
specimens  are  best  hardened  first  in  Mailer's  fluid  and  the  process  com- 
pleted by  alcohol.     Mttller's  fluid  is  made  by  the  following  formula: 

Potassium  Bichromate 2  parts 

"        Sulphate 1     " 

Water 100     ■* 

The  specimens,  which  should  be  cut  into  small  pieces,  not  more  than  1 
or  2  cm.  square,  are  placed  in  a  large  quantity  of  the  fluid,  at  least 
ten  times  the  bulk  of  the  sjiecimen,  aud  allowed  to  romaiu  for  two  or 
three  weeks,  The  fluid  should  be  changed  three  or  four  times  within 
the  first  ten  days,  and  after  this  as  often  as  the  fluid  becomes  turbid  or  a 
sediment  forms.  After  the  specimens  have  acquired  considerable  ooo- 
aistency,  or  have  been  in  the  fluid  for  the  pro(>er  time,  they  are  removed 
from  the  fluid  and  soaked  for  from  twenty-four  to  forty  eight  hours  in 
water,  which  should  be  frequently  changed.  They  are  then  placed  iB 
equal  parls  of  alcohol  and  water  for  forty-eight  hours,  and  then  in  strong^ 
alcohol,  by  means  of  which  the  hardening  is  completed.  They  may  be 
preserved  in  eighty-per-cent  alcohol. 

For  the  special  directions  for  hardening  nerve  tissues  see  [wge  15. 
Delafielttg  Omnic  Acid  Jfirlnre. — This  consists  of 

One-per-cent  enlution  of  Osmic  Aeii 10  cc. 

One-Hfth-per-cent  solution  of  Chromic  Acid 100" 

Ninety-five-percent  Alcohol 100" 

Acetic  Acid   1  " 

After  remaining  for  twenty-four  hours  in  this  solution,  the  specimeni 
are  transferred  to  eighty- percent  alcohol,  in  which  they  may  be  perma- 
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nently  kept.  This  solution  is  very  efficient  in  preserving  the  cells  of  the 
parenchyma  of  such  organs  as  the  kidney  and  liver  in  a  nearly  natural 
condition. 

Chromic  Acid  Mixture, — For  many  purposes  a  very  excellent  harden- 
ing may  be  obtained  by  using  a  mixture  of  one  sixth-per-cent  aqueous 
solution  of  chromic  acid  2  parts,  and  alcohol  1  part.  This  fluid,  like  all 
others,  should  be  frequently  changed,  and  the  hardening  may  be  finally 
completed  with  alcohol.  This  is  commonly  spoken  of  simply  as  the 
chromic  acid  mixture. 

If  specimens  are  not  in  a  good  state  of  preservation,  they  will  be  best 
preserved  by  putting  them  at  once  into  strong  alcohol,  which  may  be 
changed  in  two  or  three  days. 

Although  the  above  is  the  routine  method  of  hardening  tissues,  de- 
partures from  it  are  occasionally  desirable  in  the  preparation  of  different 
organs  or  for  the  accomplishment  of  special  ends.  Thus,  in  some  cases — 
as  in  the  kidneys,  for  example — the  preservative  fluiiis  are  brought  into 
more  direct  and  immediate  contact  with  the  tissue  elements  if  they  are 
injected  under  low  pressure  directly  into  the  blood-vessels.  Or  by  means 
of  a  hypodermic  syringe  the  fluids  may  be  thrown  directly  into  the  in- 
terstices of  the  tissue  by  thrusting  the  needle  into  them  and  slowly 
injecting  the  preservative  agent.     Tliis  is  called  interstitial  ijijection. 

Osmic  Add  is  of  great  value  for  the  hardening  of  small  portions  of 
delicate  tissues,  since  it  serves  to  fix  the  elements  in  a  nearly  normal  con- 
dition and  stains  them  of  a  brown  or  black  color.  It  is  generally  used 
in  one-per  cent  aqueous  solution,  the  tissues  being  placed  in  it  when  quite 
fresh  and  allowed  to  remain  for  twenty-four  hours.  They  are  now  washed 
in  water  and  may  be  preserved  in  a  mixture  of  equal  parts  of  glycerin, 
alcohol,  and  water.  Such  ]> reparations  are  best  adapted  for  teasing  or 
isolation  by  other  methods  than  section-cutting.  If  it  is  desired  to  make 
sections  of  solid  tissues  preserved  in  osmic  acid,  the  latter  should  be  in- 
troduced by  interstitial  injection,  and  the  fragment  immersed  in  the  acid 
for  twenty-four  hours,  and  then  removed,  washed,  and  placed  in  strong 
alcohol.  Instead  of  using  the  one-per-cent  osmic  acid  pure,  very  good 
results  are  obtained  by  diluting  it  with  an  equal  volume  each  of  water 
and  strong  alcohol.  This  is  in  many  cases  preferable,  since  the  tissues 
are  not  stained  so  dark  by  the  acid,  and  are  more  readily  preserved  sub- 
sequently in  alcohol. 

Pathological  specimens  which  occur,  or  are  isolated  in  the  form  of 
membranes,  should  be  stretched  with  pins  on  a  piece  of  wood  or  flat  cork 
before  being  immersed  in  the  preservative  fluids. 

Minute  structures,  such  as  occur  in  exudations  from  the  mucous  mem- 
branes and  in  cyst  fluids,  renal  casts,  etc.,  may  be  preserved  by  allow- 
ing them  to  settle,  decanting  as  much  of  the  fluid  as  possible,  and  then 
adding  a  considerable  quantity  of  Miiller's  fluid,  which  after  a  few  days 
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should  bedecaoted  and  replaced  by  water.  The  latter  should  be  renewed 
by  dci'aiitntioii  several  times,  and  finally  the  sediment  may  be  preeerved 
in  a  mixture  of  equal  parts  of  glycerin,  water,  and  saturated  aqueoua 
aolution  of  picric  acid  or  alcohol. 

ImbvddiHif  and  Section- Cutting. — Some  deuee  tiseiies,  after  being 
well  hardened,  are  sitftideutly  solid  to  permit  of  thin  sections  being  made 
from  theoi  without  further  preparation,  but  in  most  caees  very  thin 
sections  cannot  be  prepared  without  filling  the  iuterstices  of  the  tiaeu» 
with  sorac  imbedding  material,  which  gives  it  greater  consistency  and 
holds  the  tissue  elements  firmly  in  their  natural  relatione  to  one  another 
while  the  section  is  being  made.  Cacao  butter,  wax,  {laraffin.  uiid  varW 
ons  other  substauces  have  been  largely  u^d  for  this  purpose,  and  are 
very  nseful ;  but  the  more  recently  employed  celloiditi  is  by  far  the  most) 
valuable  material,  and  may  Ih>  used  in  nearly  all  cases, 

Celloidin,  a  non-explosive  pnrified  form  of  gun  cotton,  is  best  obtained 
in  the  form  of  thin  siiavings.  since  it  is  most  easily  dissolved  in  thia 
form.  A  strong  solution  is  made  in  equal  parts  of  gnljihuric  ether  and 
alcohol.  The  solution  should  have  the  consistency  of  thick  molaates. 
The  8|>ecimen.  having  been  soaked  for  twenty-four  honrs  in  a  mixture  of 
equal  parts  of  alcohol  and  ether,  is  placed  in  the  celloidin  solution,  where 
it  remains  until  permeated  brit.  TbJs  will  ordinarily  occur,  if  the  speci- 
men be  of  moderate  size,  in  from  twelve  to  twenty  four  hours.  For  this 
preliminary  soaking  the  celloidin  solution  may  be  a  little  thinner  than 
above  mentioned.  If  the  s)ieoimen  be  small  and  require  but  little  aop- 
port,  it  may  now  be  laid  directly  on  the  end  of  a  small  cork,  and  a  feV' 
drops  of  celloidin  poured  around  it.  In  most  cases,  however,  it  is  better 
to  make  a  smitii  pajKr  box,  in  which  the  specimen  is  placed  ii 
position,  and  the  celloidin  poured  in  around  it  so  as  to  completely  inclo8& 
ii.  In  either  case,  a  considerable  quantity  of  celloidin  should  be  poured 
around  the  specimen,  since  the  celloidin  shrinks  considerably  in  harden- 
ing. If  sections  are  to  be  cut  with  the  microtome,  the  paper  box  should 
be  made  by  winding  a  strip  of  filter  juipcr  around  the  end  of  a  straighL 
cork,  allowing  it  to  project  for  a  sulScient  distance  beyond  the  end.  Tha 
paper  is  held  in  place  by  tying  a  thread  around  it.  We  have  thus  a  cy- 
lindrical box  with  a  cork  bottom  wliich  projects  below  it.  It  is  better 
to  use  filter  paper  than  sized  paper,  because  the  hardening  of  the  celloi- 
din lakes  place  more  readily  through  it. 

After  the  specimen,  either  free  on  the  end  of  the  cork  or  in  its  box, 
is  surrounded  by  celloidin,  it  should  be  allowed  to  stand  for  a  short  tim» 
exposed  to  the  air,  so  that  it  may  harden  on  the  outside  by  the  evapoi*- 
tion  of  the  ether.  If  the  temperature  be  high,  the  too  rapid  evaporation 
of  the  ether  will  cause  bubbles  to  appear  in  the  mass.  This  should  b« 
avoided  by  covering  the  specimen  withaliell-jar.  After  the  celloidin  mas» 
has  acquired  eafficient  hardness  on  the  outside  to  keep  its  shape,  thot 
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whole  should  be  immersed  in  a  mixture  of  equal  parts  of  alcohol  and 
water,  in  which  the  celloidin  will  harden  and  acquire  a  sufficient  con- 
sistency for  catting  in  a  few  hours.  When  this  is  accomplished,  the 
paper  maybe  stripped  off,  and  the  specimen  is  ready  for  section-cutting, 
A  little  practice  will  teach  the  operator  of  what  consistency  to  make  the 
celloidin  solution,  how  long  to  expose  to  the  air,  etc. 

After  the  sections  have  been  cut,  they  may  be  stained  in  the  usual 
way  (see  below),  and  mounted  in  glycerin  or  balsam.  If  mounted  in 
balsam,  the  oil  of  cloves,  which  is  ordinarily  used  for  clearing  up  the 
sections,  will  dissolve  the  celloidin.  For  some  tissues  this  does  no  harm, 
since  they  are  firm  enough  to  hold  together  even  in  thin  sections;  but  in 
handling  friable  and  delicate  tissues  it  is  well  to  keep  the  celloidin  in 
place,  mounting  it  with  the  specimen,  with  the  study  of  which  it  does 
not  interfere.  This  may  be  accomplished  by  using  the  oil  of  origanum 
instead  of  oil  of  cloves  for  clearing. 

The  uncut  portion  of  tissue  may  be  preserved,  imbedded  in  celloidin, 
by  keeping  it  in  eighty-per-cent  alcohol. 

Seciion-Cutttng  may.be  done  by  the  free  hand  with  a  razor  ground 
flat  on  the  lower  side,  but  better  sections  can  be  obtained  by  means  of  a 
microtome.  One  of  the  most  useful  of  these  is  Thoma's,  which  is  made 
of  three  sizes,  the  intermediate  or  the  larger  one  being  the  more  useful. 
The  Schanze  microtome  is  also  well  adapted  for  general  work,  as  are  some 
of  the  American  instruments  made  on  the  same  plan. 

Methods  of  Staining. — Sections  of  hardened  tissues  maybe  stained 
for  microscopical  study  in  a  variety  of  ways,  but  for  routine  work  the 
doable  staining  with  hcematoxylin  andeosin  is  most  generally  useful  and 
applicable  to  nearly  ail  cases. 

The  solution  of  hsBmatoxylin  is  prepared  as  follows:  To  make  600 
c.c.  of  the  solution,  take  400  c.c.  saturated  solution  of  ammonia  alum, 
and  add  to  this  4  gm.  crystallized  haBmatoxylin  (Merck's)  dissolved  in 
25  c.c.  strong  alcohol.  This  is  exposed  to  the  light  in  an  unstoppered 
bottle  for  three  or  four  days,  when  the  color  will  gradually  change  from 
a  dirty  red  to  a  deep  bluish-purple  color.  The  solution  is  now  filtered 
and  100  c.c.  each  of  glycerin  and  Hasting's  wood  naphtha  are  added. 
After  standing  for  a  day  or  two,  the  solution  is  filtered,  allowed  to 
stand  for  another  day,  and  again  filtered;  and  this  is  repeated  until  a 
sediment  no  longer  forms  in  the  fluid. 

The  solution  is  now  ready  for  staining,  and  should  be  considerably 
diluted  with  water  as  it  is  used,  the  best  results  being  obtained  by  dilut- 
ing the  fluid  with  from  ten  to  twenty  times  its  bulk  of  water.  The  sec- 
tions are  placed  in  the  fluid,  and  allowed  to  remain  until  they  Imve 
acquired  a  distinct  purple  color  which  persists  after  rinsing  in  water. 
They  are  now  placed  for  a  moment  in  a  dilute  alcoholic  solution  of  eosin, 
and  then  mounted  in  glycerin  which  has  been  colored  lightly  with  an 
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alcoholic  solution  of  eosin.  In  this  wav  the  nuclei  of  the  cells  will  be 
stained  of  a  pnrple  color,  while  the  cell  bodies,  and  to  a  certain  extent 
the  intercellular  substance,  will  be  colored  a  light  rose-red. 

If  specimens  are  to  be  mounted  in  Canada  balsam,  they  are  stained 
with  hematoxylin  as  before,  and  the  eoein  staining  is  done  by  tinging 
with  eosin  the  alcohol  with  which  the  final  dehydration  of  the  specimen 
is  accomplished. 

Methods  of  Preserving  Specimens  for  Groxs  Demonstration  and  for 
Museums. — When  specimens  of  diseased  tissues  or  organs  are  to  be  pre- 
served entire  for  exhibition  in  jars  in  a  museum,  it  suffices  in  most 
cases,  after  removing  superfluous  parts  and  making  the  requisite  dissec- 
tion, to  suspend  them  in  proper  i>osition  in  jars  containing  thirty-per- 
cent alcohol.  The  alcohol  should  be  changed  as  often  as  it  becomes 
discolored  by  blood,  and  the  s|)ecimens  may  be  finally  preserved  in  forty- 
per-cent  alcohol.  It  is  desirable  that  specimens  which  are  to  be  exam- 
ined without  removal  from  the  jars  should  be  placed  in  proper  position 
before  the  alcohol  is  added,  since  when  thev  are  once  hardened  it  is 
usually  difficult  to  place  them  in  good  positions  again;  but  this  may  be 
in  most  cases  deferred  for  a  day  or  two  until  a  part  of  the  blood  is 
soaked  out  of  them  by  the  first  dilute  alcohol.  The  preliminary  soak- 
ing to  remove  a  part  of  the  blood  from  specimens  may  be  often  advanta- 
geously done  in  strong  brine. 

('l/sts,  such  as  ecchinococcus  cysts,  small  embryos  in  their  mem- 
branes, cystic  kidneys,  etc.,  may  be  preserved  in  a  nearly  natural  condi- 
tion by  placing  them  in  a  five-per-cent  aqueous  solution  of  chloral 
hydrate,  and  after  a  week  replacing  this  by  a  ten-i>er-cent  solution  of 
the  same,  in  which  they  may  be  permanently  preserved.  Such  8()eci- 
mens  are  almost  equally  well  preserved  in  a  saturated  aqueous  solution 
of  chloroform. 

Specimens  which  it  is  desirable  to  keep  for  a  few  days  in  a  natural 
condition  for  the  purpose  of  demonstration  may  be  placed  in  the  follow- 
ing solution: 

Water 1,000  c.c. 

Common  Salt 100  gm. 

Salti>etre 25     " 

Carbolic  Acid 5     ** 

Glycerin 15      '* 

Amylic  Alcohol 50     '* 

(Or  Ethylic  Alcohol 100     ") 

This  fluid  is  esi)ecially  well  adapted  to  the  preservation  of  mucous 
membranes,  such  as  that  of  the  intestines,  in  a  nearly  natural  condition 
for  a  few  days.     The  specimens  should  be  set  in  a  cool  place. 

We  would  most  urgently  commend  to  the  reader  the  importance  of 
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putting  pathological  specimens  which  are  to  be  hardened  and  subse- 
quently examined  microscopically,  at  the  earliest  possible  moment  into 
the  preseryative  fluids,  which  should  always  be  abundant.  And,  further- 
more, when  specimens  are  large,  it  is  very  desirable  to  cut  them  open, 
BO  that  the  fluids  may  come  into  direct  contact  with  the  tissues.  It 
ahoold  be  borne  in  mind  that  immediately  after  death  or  the  removal  of 
parts  from  the  body,  especially  in  warm  weather,  changes  commence  in 
the  tissues  and  progress  very  rapidly,  so  that  in  some  cases  a  few  hours' 
or  eyen  a  few  moments'  delay  will  not  only  render  subsequent  micro- 
scopical examinations  difficult  and  unsatisfactory,  but  may  lead  to  seri- 
ous errors.  As  above  stated,  Miiller's  fluid  and  alcohol  are  the  most  gen- 
erally useful  agents.  Carbolic  acid,  glycerin,  and  usually  chloral, 
should  be  avoided,  and  the  not  uncommon  practice  of  wrapping  a 
specimen  in  a  cloth  soaked  in  alcohol  or  ^carbolic  acid,  and  permitting 
it  to  remain  in  this  for  hours  or  days,  is  of  no  use  whatever  in  preserv- 
ing specimens  of  whish  microscopical  examinations  are  to  be  made. 
Almost  equally  useless  is  the  too  common  practice  of  placing  a  specimen 
in  a  bottle  which  it  nearly  fills,  and  pouring  a  little  preseiTative  fluid 
around  it.  Not  only  should  the  proper  fluid  be  used,  but  it  should  be 
abundant,  and  the  specimen  so  prepared  and  arranged  that  it  may  come 
into  direct  contact  with  it. 
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HYPERiEMIA.   AND  ANEMIA. 

There  is  an  important  series  of  changes  in  the  character  of  the  circu- 
lation daring  life  which  may,  when  death  ensues,  either  alter  considera- 
bly in  appearance  or  disappear  altogether.  Among  the  more  important 
of  these  changes  are  hypercBmia—exceBs  of  blood  in  a  part;  and  anmmia 
—deficiency  of  blood  in  a  part.  These  conditionsTand  the  causes  which 
lead  to  them  will  not  be  described  in  detail  in  this  book,  which  has  chiefly 
to  do  with  alterations  of  the  tissue  which  persist  and  may  be  studied 
after  death.  Tissues  which  have  been  the  seat  of  a  temporary,  and 
sometimes  of  a  prolonged,  hypersamia,  may  show  to  the  naked  eye  nothing 
abnormal  after  death,  or  they  may  look  redder  than  normal;  they  may 
be  oedematous,  and  more  blood  than  usual  may  flow  from  them  when 
incised.  On  microscopical  examination,  the  blood-vessels  may  be  normal 
in  appearance,  or  more  or  less  distended  with  blood.  Long-continued 
hypersemia  may  lead  to  hsBmorrhage  and  transudation,  to  pigmentation, 
to  a  hypertrophy  of  tissue,  or  to  an  atrophy  of  tissue  through  pressure, 
or  even  to  death  of  tissue. 

The  paleness  which  is  characteristic  of  anmmic  tissues  may  not  be 
evident  after  death.  Anaemia  may  lead  to  no  recognizable  microscopical 
changes.  On  the  other  hand,  if  long  continued  it  may  induce  atrophy 
and  fatty  degeneration,  and,  if  excessive,  may  lead  to  death  of  tissue. 

HEMORRHAGE  AND  TRANSUDATION. 

HcBtnorrhage  is  an  escape  of  blood  from  the  heart  or  vessels.  It  may 
occur  from  a  rupture  of  the  walls  of  the  vessels,  and  is  then  called 
hsemorrhage  by  rhexis.  The  rupture  may  be  occasioned  by  injury,  by 
some  disease  of  the  walls  of  the  vessels  which  renders  them  too  weak  to 
resist  the  blood  pressure  from  within,  or  it  may  occur  from  the  blood 
pressure  in  the  thin  and  incompletely  developed  walls  of  new-formed  ves- 
sels in  granulation  tissue,  tumors,  etc. 

Under  other  conditions,  without  recognizable  changes  in  the  walls  c 
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tlie  vesuele,  all  the  elements  of  the  blood  may  become  estravasated  by 
passing,  without  rupture,  through  the  walls  of  the  vesBcls.  This  ia  called 
hiemorrhago  by  dia/iedei'if.  These  hiemorrhages  are  usually  small,  but 
may  be  very  extensive.  They  usually  occur  iu  the  smaller  veins  and  ca- 
pillaries, the  cells  and  fluids  of  the  blood  passing  out  through  tbecemeiit 
substance  between  the  endothelial  cells.  Although  no  marked  morpho- 
logical changes  have  as  yet  been  detected  which  explain  this  extravasa- 
tion, it  is  probable  that  some  change  in  the  nutrition  of  the  walls  doe» 
occur  which  renders  them  more  permeable.  Htemorrhage  by  diapedesis 
is  apt  to  occur  as  a  result  of  venous  congestion,  or  when  the  flow  of 
blood  in  the  smaller  vessels  has  been  suspended  for  some  time;  or  it  may 
result  from  the  action  of  some  poison,  or  from  an  injury  not  leading  to 
rupture:  or  it  may  occur  in  incompletely  developed  blood-vessels,  ia 
tumors  and  other  new-formed  tissues. 

In  the  extravasation  of  blood  by  diapedesis,  the  white  blood  cells  may 
pass  through  the  walls  of  the  vessels,  partly  at  least  in  virtue  of  their 
amwboid  movements;  the  red  cells,  on  the  other  hand,  having  no  power 
of  spontaneous  movement,  are,  according  to  Arnold,  carried  passively 
through  the  walls  by  minute  currents  of  fluid  which,  under  the  changed 
condition,  stream  in  increased  force  and  volume  through  the  endothelial 
cement  substance  into  the  lymph  spaces  outside. 

The  altered  condition  of  the  blood-vessels  leading  to  haemorrhage  may 
be  local  or  general,  and  in  the  latter  case  it  may  either  be  congenital,  u 
in  some  cases  of  the  hemorrhagic  diathesis,  or  it  may  be  the  result  of 
some  geneni!  disease,  as  scurvy,  purpnra,  etc.  The  presence  of  bacteria 
in  the  vessels,  as  in  malignant  endocarditis  and  in  hiemophilia  neona- 
torum, 13  believed  in  some  cases  to  produce  changes  in  the  walls  of  the 
TeBBels,  leading  to  extravasation. 

Very  small  hiemorrhages  are  called  petechia ;  larger,  diffuse  accumu- 
lations of  blood  in  the  interstices  of  the  tissues  are  commonly  called 
tcehyvioaes  or  a\iggillation».  A  complete  infiltration  of  a  circumscribed 
portion  of  tissue  with  blood  is  called  a  hamorrhagio  infarction.  A  col- 
lection of  blood  in  a  tumor-like  muss  is  called  a  hiematoma.  Sometimes 
the  elements  of  thetissne  into  which  the  blood  escapes  are  simply  crowded 
apart;  sometimes,  as  in  the  brain,  they  are  broken  down. 

The  eitravosated  blood  in  the  tissues  usually  soon  coagulates,  althoagh 
exceptionally  it  remains  fiuid  for  a  long  time.  A  certain  number  of  the 
white  blood-cells  may  wander  into  adjacent  lymph  vessels,  or  they  may 
remain  entangled  with  the  red  cells  in  the  meslies  of  the  fibrin.  The 
fluid  is  usually  soon  absorbed;  the  fibrin  and  a  portion  of  the  white 
blood-cells  disintegratfi  and  are  absorbed.  The  red  blood-cells  soon  gire 
Dp  their  haemoglobin,  which  decomposes,  and  may  he  carried  away  or  be 
deposited  either  tn  cells  or  in  the  intercellular  substance  at  or  near  the 
seat  of  the  hemorrhage,  either  in  the  form  of  yellow  or  brown  grsonlea 
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^fer  08  cryetalB  of  htematoidin.     Sometimes  all  trace  of  extravasHtions  of 
rblood  in  the  tissues  disappearg,  but  frequeatly  their  seat  is  indicated  for 
A  long  time  by  a  greater  or  less  amoimt  of  pigment,  or  by  new-formed 
connective  tissue.     Occasionally  the  blood-mas^,  in  a  more  or  less  degene- 
rated condition,  becomes  incapsulated   by  connective  tissue,  forming  a 
Est. 
Transudation  is  the  passage,  through  the  walls  of  the  blood-vesselB 
to  the  lymph  spaces  outside,  of  fluid  from  the  blood,  with  little  or  no 
aamixture  of  its  cellular  elements.     This  occurs  constantly,  to  a  certain 
extent,  under  normal  conditiona,  and  forms  the  commencement  of  the 
lymph  circnlution.     But  when  the  amount  of  fluid  passing  through  the 
^Bwalls  of  the  blood-veasela  is  increased,  or  its  outflow  into  the  larger  lymph 
^^franks  is  hindeied  so  that  itaccumulates  in  undue  quantity  in  the  inter- 
^Htices  and  lymph  channels  of  the  tissues,  the  condition  is  pathological 
^"itod  is  called  transudation.     An  accumulation  of  transuded  fluid  in  the 
interstices  of  the  tissues  is  called  cedema;  in  the  serous  cavities,  dropsy. 
Its  occurrence  is  nsually  dependent  upon  some  hindrance  to  the  venone 
circnlation  or  upon  some  change  in  the  condition  of  the  blood,  which 
may  become  more  watery  or  lead  to  alterations  in  the  walls  of  the  blood- 
Teesela,     A  simple  interference  with  the  outflow  of  lymph  does  not  usually 
alone  anflice  to  induce  transudation,  althongh  it  may  favor  its  occurrence. 
The  transuded  fluid  is  usually  transparent  and  colorless  or  yellowish;  it 
contains  the  same  salts  as  the  blood  plasma,  but  leas  albumen.     It  may 
contain  fat,  mucin,  urea,  biliary  acids,  coloring  matter  of  the  bile;  fibri- 
nogen is  usually  present  in  variable  quantity,  and  rarely  fibrin,     It  may 
contain  endothelial  cells  from  the  lymph  spaces,  and  a  variable  number 
^jf  red  and  white  blood-cells.     The  amount  of  fluid  which  may  accumu- 
^^kle  in  the  tiasuea  varies  greatly,  depending  upon  whether  they  are  loose 
^^Vdense  in  texture.     The  fibres  and  cells  of  loose  tissues  may  be  crowded 
^HKdely  apart;  the  cells  are  apt  to  be  more  granular  than  normal,  and  may 
be  atrophied.     Transudations  occurring  in  inflammation  usually  contain 
a  considerable  number  of  white  blood-cells  and  more  or  less  fibrin,  and 
differ  in  this  from  the  non-inflammatory  transudations;  but  there  is  no 

tirp  distinction  in  some  cases  between  them.     The  inflammatory  traus- 
Ktions  are  often  called  exudations. 
Th 
isels 


TnEOMBOeiS    AND    EMBOLISM. 

Thrombosis. — Thrombosis  is  a  coagulation  of  blood  in  the  heart  or 
kIs  during  life.  The  coagulum  is  called  a  thrombux.  Thrombi  may 
lie  against  the  wall  of  a  vessel,  only  partially  filling  the  lumen,  and  are 
then  called  parietal  thrombi ;  or  they  may  entirely  fill  the  vessel,  and 
are  then  called  obliteratiug  thrombi. 

Thrombi  may  occur  as  the  result  of  an  injury  to  the  wall  of  a  vessel, 
r  may  follow  its  compression  or  dilatation;  they  may  result  from  soma 
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Blteration  of  the  wall  of  the  vesael  by  disease  or  by  the  retardatioo  of 
the  circulation.  Ko  long  as  the  endothelial  limugs  of  the  vessels  are  in* 
tact,  simple  retardation  of  the  circulation  does  not  usually  alone  eufficfl 
to  induce  coagulation;  but  changes  in  the  endothelium  from  a  great 
variety  of  causes,  such  as  inflammation,  degeneration,  atheroma,  calcifi- 
cation, and  the  presence  of  tumors  and  foreign  bodies,  favor  its  occur- 
rence. 

Thromhi  may  be  composed  of  fibrin  and  of  red  and  white  blood-cells, 
intemiingled  in  about  the  same  proportion  as  in  an  ordinary  eitrsTascu- 
lar  blood-clot.  These  are  called  red  thrombi,  and  usually  occur  from, 
some  sudden  stoppage  of  the  circulation.  Other  thrombi,  usually  such 
as  form  while  the  blood  is  in  motion,  may  consist  almost  entirely  of 
white  blood-cells  with  a  little  fibrin,  or  of  these  intermingled  with  blood- 
plates,  or  they  may  consist  almost  entirely  of  blood-platos;  all  of  these 
forms  are  called  wfiile  (krmiibi.  Red  thrombi,  when  decolorized  by 
changes  in  the  blood -pigment,  may  somewhat  resomblo  genuine  white 
thrombi.  Mixed  ihromlii  are  usnally  lamellated,  and  contain  varying 
pro{>ortions  of  fibrm  and  red  and  white  blood-cells. 

Tbe  changes  which  occur  in  the  Ihrombus  after  its  formation  may  be 
either  in  the  direction  of  degeneration  or  organization.  Insomecftses 
thoy  seem  to  undergo  a  simple  shrinkage  and  decoiorixation.  The 
leucocytes,  the  flhnn,  and  the  blood-plates  may  degenerate,  forming  ft 
granular  material  which  may  become  infiltrated  with  salts  of  lime,  forrn- 
ing  the  ao-called  phleboUths,  or  veinstones  ;  in  other  cases,  the  thrombi 
may  soften  and  disintegrate.  Certain  thrombi  contain  bacteria  or  other 
infectious  material,  and  on  softening  of  the  thrombus  these  may  bo 
carried  into  the  circulation,  producing  very  dii'astrous  results.  Finallja 
tbe  thrombus  may  be  replaced  by  u  now  formation  of  vascular  connective 
tissue,  itself  disappearing  as  the  new  tissue  is  formed.  This  is  called 
organization  of  the  thrombus,  but  in  reality  the  new  connective  tissue  is 
produced,  in  large  mensnre  at  least,  not  from  the  cells  of  the  thrombin 
itself,  but  from  the  cells  of  the  walk  of  the  affected  vessel,  from  whose 
vasa  vasorum  the  new  blood-vessels  of  the  thrombus  also  arise.  It  ta 
possible,  however,  that  the  white  blood-cells  of  the  thrombus  may  con- 
tribute somewhat  to  the  formation  of  the  new  tissue.  In  this  way,  the 
vessel  may  lie  completely  and  permanently  occluded,  or,  more  rarely,  a 
channel  may  be  re-established  through  the  new  connective-tissue  maae. 

Thrombi  in  veins  may  lead  to  hyperiemia  and  redema;  in  arteries,  to 
an  anaemia  whose  significance  will  vary  greatly,  depending  upon  the  sit- 
uation of  the  occluded  vessel. 

Embolism. — This  is  the  stoppage  of  a  blood-vessel  by  the  arrest  in  its 
lumen  of  some  material  carried  along  in  the  circulating  blood.  The 
substance  causing  the  atoppage  is  called  an  enibolw.  This  may  be 
composed  of  a  great  variety  of  sabstances.     The  most  common  emboli 
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are  iletached  portions  of  thrombi,  and  these  may  have  all  the  variety  of 
BtrQcture  which  thrombi  present.  Maesea  of  bacteria  or  other  parasites, 
fragments  of  the  heart  valves  and  of  tumors,  droplets  of  fat  from  the 
medulla  of  fractured  bones,  masses  of  pigment,  bubbles  of  air,  etc.,  may 
form  emboli,  Embolism  is,  in  a  majority  of  caaes,  confined  to  the 
arteries  and  to  the  branches  of  the  portal  vein. 

The  primary  effect  of  the  stoppage  of  an  arterial  trunk  is,  of  conrae, 
to  largely  deprive  the  region  of  the  body  to  which  its  branches  are  dis- 
tributed of  its  normal  supply  of  blood,  'If  the  branches  of  the  occluded 
artery  form  anastomoses  with  other  arteries  beyond  the  point  of  stop- 
page, a  collateral  circulation  may  be  established  and  the  embolus  do  no 
harm.  If,  however,  the  occluded  vessel  be  a  so-called  tenninnl  aTtery, 
that  is,  one  whose  branches  do  not  form  uuaetomoses  with  other  arteries, 
the  result  of  the  embolism  ie  tjuite  different.  When  a  terminal  artery  ia 
occluded  by  an  embolus,  the  tissue  of  the  affected  region  usually  dies, 
and  there  may  be  an  extravasation  of  blood  by  diapedesis,  leading  to  the 
formation  of  a  dark-rod,  solidified  area  called  n  ktEinnrrhagic  infarc- 
Hon.'  The  area  of  infarction  corresponds  to  the  region  supplied  with 
blood  by  the  occluded  vessel,  and  is  usually  more  or  less  wedge-shaped. 

After  a  time,  the  infarction  becomes  decolorized;  inflammatory 
changes  may  occur  in  its  periphery,  the  blood  and  involved  tissues  may 
nndergo  degeneration  and  be  absorbed,  and  finally  the  seat  of  the  infarc- 
tion may  be  indicated  only  by  a  mass  of  cicatricial  tissue,  which  fre- 
quently contains  more  or  less  pigment. 

In  another  class  of  cases,  instead  of  an  extravasation  of  blood  in  the 
affected  region,  the  tissue  is  simply  deprived  of  nourishment  and  uuder- 
goea  necrosis.  The  affected  area  is  then  usually  light  in  color,  and  is 
called  a  white  infarction.  Inflammatory  changes  may  occur  in  its 
periphery,  and  a  new  connective-tissue  capsule  form  around  it,  and  the 
dead  mass  may  thus  persist  for  some  time,  or  be  gradually  absorbed  and 
replaced  by  cicatricial  tissue.  The  scope  of  this  book  does  not  permit 
us  to  consider  the  somewhat  complicated  and  often  obscure  reasons  why 


'  Wlien  an  embolus  lodges  in  a  lerminal  artery,  and  tLe  circulation  in  titv  terrilorj 
supplied  by  its  braochea  ceases,  the  presaure  from  llio  side  of  the  artery  ih  reduced  to 
zero:  but,  on  the  other  band,  According  to  Cohnheim,  the  venous  pressure  now  makes 
itself  fell  in  a  backward  direction,  and  the  capillaries  and  small  veins  in  the  affected 
region  Iwcoine  crowded  with  blood.  This  blood  is  stngnant,  however,  and  the  walla 
of  the  small  ve&sels.  being  deprived  of  their  usual  nourishment,  undergo,  It  is  believed, 
degenerative  cbuages  which  favor  the  occurrence  ol  extensive  diapedesis.  Thus,  in 
the  hiemorrhagic  infarction,  not  only  the  blood -vcaselH  but  the  extravascular  tissues 
slso  are  crowded  with  stagnant  blood.  The  researches  of  LillcD  make  it  seem  prob- 
able that,  in  moat  cases,  the  buck  pressure  in  the  region  of  infarction  comes,  not  from, 
the  reins,  or  not  from  them  alone,  but  from  adjacent  arteriiii  twigs  which  communi- 
cate with  the  capillaries  of  the  affected  region. 
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in  ODe  case  we  have  hsemorrhagic,  in  another  white  infarction,  as  a 
result  of  embolus. 

If  the  embolic  material  consists  of  or  contains  infectious  substances, 
such  as  some  forms  of  bacteria,  in  addition  to  the  mechanical  effects  of 
simple  emboli,  we  may  have  gangrene,  suppuration,  and  formation  of 
abscesses,  etc.,  as  the  result  of  the  local  action  of  the  infectious  material, 
even  though  this  may  be  present  in  very  small  amount. 

The  organs  in  which  embolic  infarctions  most  frequently  occur  are 
the  spleen,  kidney,  brain,  lungs;  less  frequently  the  retina,  liver,  and 
small  intestines.  Hsamorrhagic  infarctions  are  not  liable  to  occur  in 
the  liver  from  emboli  in  the  branches  of  the  portal  vein,  on  account  of 
the  blood-supply  which  may  come  to  the  affected  region  through  the 
branches  of  the  hepatic  artery.  On  the  other  hand,  embolic  abscesses 
from  infectious  emboli  are  of  not  infrequent  occurrence  here.  Hsemor- 
rhagic  infarctions  may  occur  exceptionally  in  regions  not  furnished  with 
terminal  arteries,  as  in  the  small  intestines. 


CTTATSTGES    IK"   THE  COMPOSITIOIf    OF    THE 

BLOOD. 


Only  the  more  common  morphological  alterations  of  the  blood  will 
be  considered  here,  and  particularly  such  as  may  be  appreciable  after 
death. 

The  coagulability  of  the  blood  and  the  characters  of  the  resulting  clot 
vary  widely,  depending  partly  upon  the  composition  of  the  blood  and 
partly  upon  the  conditions  under  which  the  coagulation  occurs.  There 
may  be  very  little  coagulation  of  the  blood  in  death,  from  the  exclu- 
sion of  air  from  the  lungs,  or  from  diseases  and  accidents  which*  in 
any  way  interfere  with  the  aeration  of  the  blood  and  permit  the  accu- 
mulation of  carbonic  acid  within  it.  Thus,  in  death  from  strangulation 
or  drowning,  many  chronic  diseases,  scurvy,  and  under  many  conditions 
which  we  do  not  understand,  the  blood  may  remain  fluid,  or  nearly  so, 
after  death.  On  the  other  hand,  in  a  variety  of  acute  inflammatory  dis- 
eases, such  as  rheumatism,  pneumonia,  etc.,  very  voluminous  clots  may 
be  formed,  although  this  is  by  no  means  constantly  the  case.  The  fact 
that  large  clots  form  after  death  is  not  conclusive  evidence  that  an  un- 
due amount  of  fibrin-forming  elements  were  present  in  the  blood,  nor 
does  the  absence  of  marked  coagulation  prove  a  diraiuution  in  the  blood 
of  fibrin-forming  elements. 

The  blood  may  be  very  thick  from  the  removal  of  its  fluid  consti- 
tuents, in  diseases  associated  with  excessive  serous  discharges  from  the 
intestines.  It  is  especially  marked  in  some  cases  of  cholera,  and  is  called 
anhydrcBmia.  On  the  other  hand,  the  blood  may  contain  a  large  amount 
of  water  in  proportion  to  its  solid  ingredients— albumen  and  blood-cells. 
This  is  called  hydrmmia,  and  occurs  in  a  variety  of  diseases  of  the  heart, 
kidneys,  liver,  and  lungs.  In  anaemia,  etc.,  the  blood  looks  more  or  less 
watery. 

There  may  be  a  diminution  in  the  number  of  the  red  blood-cells  and 
in  their  hsemoglobin  content,  as  well  as  changes  in  their  shape.  This 
may  be  seen  in  various  forms  of  anwmia.  The  red  blood-cells  may  be 
unduly  pale  from  a  decrease  in  the  amount  of  haemoglobin.     Varying 
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numbers  of  spheroidal  or  irregutar-ehaped  bodies,  snialler  than  the  red 
bluod-celle  but  having  the  same  color,  tniky  be  found,  particularly  in 
marked  cases  of  periitcious  anaemia.  These  are  called  microcytesi  aod 
may  be  ill-developod  red  blood-cells  or  red  blood-cells  in  a  degenerated 
coaditiou.  The  number  of  red  blood-cells  in  extreme  cases  of  anieroii 
may  be  diminished  to  one-tentb  of  the  normal  or  to  about  50i),000  in  th< 
cubic  millim'itre.  Under  these  conditions  the  white  blood-cells  may  re- 
main in  normal  proportion  or  they  may  he  increased  in  number.  Fattj 
degeneration  of  the  heart  and  blood-vessels,  liver,  kidney,  etc.,  and 
capillary  hiemorrhagea  and  a  change  of  the  yellow  into  rod  marrow,  ard 
frccjuent  accompaniments  of  excessive  aniemia.  This  latter  change  if 
largely  due  to  the  disappearance  of  the  fat.  Nucleated  red  blood-cells 
are  also  observed  in  the  red  marrow. 

Ltucocytosis  gigniQes  a  temporary  increase  in  the  number  of  white 
blood-cells,  and  this  is  usually  of  moderate  amount.  It  occurs  in  % 
variety  of  acute  inflammatory  diseases,  in  profuse  suppuration  in  any 
part  of  the  body,  often  in  connection  with  cancerous  growths,  tuber- 
culosis, eto..  and  may,  as  above  stated,  be  associated  with  antemia. 

Leukamia  {Leucocythamia). — This  disease  is  characterized  by  i 
persistent,  progressive,  and  often  enormous  increase  in  the  number  o( 
th9  white  blood-cells.  The  blood  is  pale  in  well-marked  cases,  but  not 
watery,  and  the  number  of  white  hlood-cells  may  in  extreme  cases  eqflal> 
or  even  exceed  that  of  the  red.  TItere  are  sometimes  nucleated  cells  in 
the  blood,  of  irregular  shape  and  larger  than  the  leucocytes,  and  othenr 
which  are  smaller.  The  origin  of  these  cells  is  not  yet  certain;  the  leu 
oocytes  are  fre()uently  in  a  condition  of  fatty  degeneration.  There  may 
be  a  decrease  in  the  number  of  red  blood-cells  in  Icucocythnmia.  TberQ 
are  marked  changes  in  the  liver,  spleen,  and  lymph  glands,  as  well  aa  in 
the  bone  marrow,  in  leukiemia;  the  degree  of  involvement  of  the  dif* 
ferent  orguns  varying  in  differeut  cases  (see  Leukceiiiiit ,  in  section  d»- 
voted  to  general  diseases). 

Kost  of  the  above-mentioned  changes  in  the  morphological  characters' 
of  the  blood  are  better  studied  during  life  than  after  death,  siuoe 
redistributiou  of  its  elements,  owing  to  the  clotting  and  the  effects  ot 
gravity,  renders  the  obtaining  of  a  pure  sample  very  difficult  or  impoB- 
sible,  and  the  results  of  esaminutiou  only  in  a  very  general  way, reliable, 

Melftnamia  — In  this  condition,  the  blood  contains  larger  and  smaller 
irregular-shaped  particles  or  masses  of  brown  or  black  pigment.  This 
condition  is  most  frequently  the  result  of  intermittent  and  remittent 
fever,  parti i-iilarly  the  severer  forms.  It  may  be  accompanied  by  aniemik 
and  leucQcytosis.  It  does  not  occur  in  all  cases  of  the  above  named  affec- 
tions. It  may  be  transient  in  character.  The  pigment  may  be  freoi  or 
more  usually  is  inclosed  in  leucocytes.  Under  the  same  conditions, 
pigment  may  he  deposited   in   the  liver,   spleen,  lymph  glands,  bone 
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,  and  blood-vesBela.  Owing  to  the  deposit  of  pigment  in  the 
organs,  they  may  assume  a  gray  or  slate  color,  't'he  pigment  is  Bap> 
posed  to  originate  in  the  clecom  posit  too  of  the  htemoglobin. 

Pigment  which  lias  been  taken  into  the  lungs  from  the  air,  such  as 
coal-dust,  etc..  may  find  its  way  into  the  blood  either  before  or  after 

I  deposition  in  the  bronchial  or  other  lymph  glands,  and  may  be  after- 
lirArds  deposited  in  the  spleen  and  liver. 
I  Foreign  Bodies  in  the  Blood. 

Various  bodies  which  do  not  belong  there,  aside  from  those  above 
tnentioned,  may  find  access  to  the  vessels  stnd  mingle  with  the  blood. 
Pas  cells  may  get  into  the  blood  from  the  opening  of  an  abseesa  into  the 
vessel,  or  from  some  inflammatory  change  iu  its  walls.  Desquamated 
endothelial  cells  from  the  vessel  walls,  either  in  a  condition  of  fatty  de- 
generation or  iu  various  stages  of  proliferation,  may  be  mingled  with  the 
normal  blood  elements;  also  tumor  cells  of  various  kinds,  fragments  of 
disintegrating  thrombi,  portions  of  heart  valves,  etc.     Crystals  of  biliru- 

■bin  have  been  found  in  the  blood  in  icterus. 
[  Fat,  in  a  moderate  amount,  is  a  normal  ingredient  of  the  blood  dur- 
ing digestion  and  in  lactation.  Under  pHthologrcal  conditions  it  may 
Occur  in  larger  and  smaller  droplets.  Lipmmia  occurs  aa  a  reaulfrof 
deficient  oxidation,  in  diabetes,  in  drunkards,  and  in  some  cases  of 
dyspncea  from  various  causes.  The  droplets  are  small  and  liable  to  escape 
observation. 

kin  many  cases  of  injury,  particularly  in  eriishing  fractures  of  the 
ne.  the  fat  of  the  marrow  finds  its  way  into  the  blood,  and  it  may  col- 
:t  in  large  drops  in  the  vessels  of  the  lungs,  forming  the  so-called  fat 
emboli,  or  it  may  pass  the  lungs  and  form  emboli  in  other  purts,  as  the 
brain,  kidneys,  etc.  Fat  embolism  in  eclampsia  is  of  occasional  occur- 
rence, 

The  fat  may  be  absorbed  from  the  vessels,  having  produced  little  or 
no  disturbance;  or  in  some  cases  it  may  produce  serious  results  by  the 
stoppage  of  a  large  series  of  vessels  in  the  lungs,  brain,  or  other  parts  of 
ihe  body.'  The  fat  may  bo  best  seen  by  cutting  sections  of  the  fresh 
■sues  with  the  freezing  microtome  and  staining  them  at  once  for  twenty- 
fear  hoars  with  one-per-ceut  aqueous  solution  of  osmic  acid.  They  may 
then  be  mounted  in  glycerin. 

Air  in  the  Blood,  as  the  result  of  an  opening  in  the  veins,  is  of  occa- 

tioiial  occurreuce.     If  the  amount  of  air  be  small,  it  appears  to  be  readily 

lorbed   and  does  little  or  no  harm.     If,  on  the  other  hand,  a  large 

fanantity  is  admitted  to  the  veins  at  once,  it  collects  in  the  right  side  of 


'  Consult  for  rdaumfi  of  thte  subject,  witb  good  bibliography,  article  bj  Park  o 
f*7«t  Embolism,"  New  York  Med.  Jour.,  Aug.  16th,  1684. 
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the  hearty  from  which  the  contractions  of  the  organs  are  unable  to  force 
it  in  any  considerable  quantity,  and,  the  supply  of  blood  being  thus  cut 
off  from  the  lungs,  death  very  quickly  ensues.  It  is  especially  from 
wounds  of  the  veins  of  the  neck  and  thoftix  that  the  accident  is  most  apt 
to  occur.  But  it  may  be  due  to  the  introduction  of  air  into  the  uterine 
veins  in  intra-uterine  injection,  or  in  the  removal  of  tumors.' 

The  occurrence  of  animal  and  vegetable  parasites  is  considered  more 
in  detail  in  parts  of  this  book  devoted  to  these  organisms.  It  will  suffice 
to  mention  here  that  the  more  important  of  the  animal  parasites  of  the 
blood  are:  the  Filar ia  sanguinis  hominis,  the  Distoma  hamatobium,  and 
the  embryos  of  trichina  and  echinococcuSy  which  are  of  occasional  and 
usually  temporary  occurrence. 

The  various  species  of  bacteria  which  may  be  found  in  the  blood  will 
be  considered  in  parts  of  this  book  in  which  these  organisms  are  treated 
in  detail.' 


'  CoiiBult  Oouty,  *'  Etudes  exp.  surTentr^e  de  Tair  dans  lea  veines/'  Paris,  1875,  for 
experiments  and  older  literature;  also  later  article  by  Chuty,  Arch,  de  Physiol,  nor.  et 
path.,  2d  ser.,  T.  4,  p.  429,  1877.  More  recent  consideration  of  the  subject  in  Archiv 
fOr  klin.  Medicin,  Bd.  81,  p.  441,  1882,  by  Mrgensen. 

*  For  literature  and  detailed  consideration  of  morphological  and  other  alterations  of 
the  blood,  consult  Q>hnheim,  **  Vorlesungcn  Qber  allgemeine  Pathologie,"  Bd.  I.,  2d  ed., 
or  Orth,  "  Lehrbuch  der  speciellen  pathologischen  Anatomic/'  or  Birch-ffirsc^eld, 
'*  Lehrbuch  der  pathologischen  Anatomic,"  8d  ed.,  Bd.  II.  For  methods  of  blood  ex- 
amination for  clinical  purposes,  consult  Biuotero,  "  Handbuch  der  klinischen  Mikro- 
soopie,"  translation  into  German  by  Lustig  and  Bemheimer,  or  Jaksch,  "  EJin.  Diag- 
nose," 2d  ed.,  1880. 

For  method  of  blood  counting,  apparatus,  etc.,  consult  Freeborn,  "  Histological 
Technique/'  in  Wood's  "  Handbook  of  the  Medical  Sciences." 
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Necrosis, — Necrosis  is  the  death  of  a  circumscribed  portion  of  tissue. 
It  may  be  the  result  of  insuflicient  nutrition  from  the  cutting  off  of  the 
blood  supply;  or  it  may  depend  upon  the  action  of  destructive  chemical 
agents,  extreme  degrees  of  temperature,  certain  materials  produced  by 
the  life  processes  of  some  forms  of  bacteria;  or  it  maybe  due  to  mechani- 
cal injury.  The  appearances  which  dead  tissues  present  under  the  mi- 
croscope vary  greatly.  In  some  cases,  we  have  a  simple  and  gradual  dis- 
integration and  softening  of  the  tissue,  resulting  in  a  mass  of  degenerated 
cells  and  cell  detritus,  with  more  or  less  fluid  and  various  chemical 
substances  resulting  from  decom|K>sition.  The  softening  of  the  brain  in 
embolism  is  an  example  of  simple  necrotic  softening.  In  some  cases, 
the  dead  tissues  simply  gradually  dry  and  shrivel  and  become  hard  and 
dark  colored. 

In  another  class  of  cases,  the  dead  tissues  are  permeated  by  fluids 
which  may  be  dark  red  in  color  from  the  solution  of  coloring  matter 
from  the  blood,  and  contain  bacteria  which  induce  putrefaction  with 
the  production  of  gases  and  various  new  chemical  substances.  The 
tissues  become  swollen  and  granular,  and  disintegrate  ;  and  finally  the 
whole  may  form  a  mass  of  irregular  granules  with  fat  droplets,  various 
forms  of  crystals,  shreds  of  the  more  resistant  kinds  of  tissue,  and 
bacteria. 

Coagulation  Necrosis. — If  the  supply  of  blood  is  shut  off  from  a  por- 
tion of  tissue  which  is  surrounded  by,  or  continuous  with,  other  tissue 
in  which  the  blood  continues  to  circulate,  there  results  a  death  and  trans- 
formation of  a  peculiar  character.  The  composition  of  the  cells  of  the 
tissue  is  altered  so  that  the  cell  bodies  are  shining  and  translucent,  di- 
minished in  size,  sometimes  altered  in  shape,  and  the  nuclei  of  the  cells 
disappear.  The  white  infarctions  of  the  spleen  and  kidneys,  the  areas 
of  coagulation  necrosis  in  phthisis,  and  the  pseudo-membrane  in  croup- 
ous inflammation  of  the  mucous  membranes  are  the  most  common  ex- 
amples of  this  lesion. 

If,  for  example,  in  the  spleen,  one  of  the  small  arteries  is  plugged  by 
an  embolus,  a  corresponding  portion  of  the  spleen  becomes  anaemic  and 
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apjiearfi  as  a  white,  wedge-shaped  muss,  sharply  defined  from  the  e 
rounding  splenic  tissue.  If  euch  a  white  infarction  has  existed  but  a 
short  time,  there  is  hardly  any  difference  between  the  appearance  of  ita 
anatomical  elements  and  those  of  the  surrounding  spleen,  except  tliaE 
they  are  differently  affected  by  staining  fluids.  If  the  infarction  \a 
older,  the  cells  are  small  and  shiny  and  their  nuclei  cannot  be  seen. 

Id  croupous  inflammations  of  mucous  membranes,  the  epithelial  cells 
become  shiny,  the  nuclei  disappear,  and  the  shape  of  the  colls  ischauged 
by  the  coagulation  necrosis  so  that  a  number  of  them  together  often  look 
like  a  network  of  coagulated  fibrin. 

Clieexy  Degeneration, — As  commonly  used,  this  term  eoibraces  the 
changes  in  the  tissues  which  we  have  just  considered  under  the  mora 
appropriate  name  of  coagulation  necrosis.  But  it  is  also  and  more 
properly  applied  to  that  form  of  degeneration  in  which,  under  a  variety 
of  conditions,  the  dead  tissue  elements  lose  their  normal  structural 
features  and  become  converted  into  an  irregularly  granular  albuminoui 
and  fatty  material  which  sometimes  tends  to  disintegrate  and  soften, 
sometimes  dries  and  becomes  dense  and  firm,  or  may  become  infiltraled 
with  salts  of  calcium.  Thus  cheesy  degeneration  may,  and  very  oftett 
does,  occur  in  tissues  which  are  in  the  condition  of  coagulation  necrosiSf 
but  it  also  occurs  in  tissues  which  are  not  the  seat  of  coagulation  necro- 
sis, but  which,  for  a  variety  of  re«aons  and  in  a  variety  of  ways,  have  lost 
their  vitality. 

The  terms  coagulation  necrosis  and  cheesy  degeneration,  as  commonly 
used,  in  part  actually  cover  the  same  degenerative  conditions  in  tha 
tissues.  Both  are  indefinite,  and  will  no  doubt  remain  so  until  we  ob* 
tain  a  more  definite  knowledge  of  the  lesions  which  they  represent. 

Parenckymaloug  DegeHfralion  (cloudy  swelling). — In  this  conditioa*. 
the  cells  of  tissues  and  organs  ure  swollen  and  filled  with  small  albu- 
minous granules  which  may  be  so  abundant  as  to  entirely  conceal  thft 
original  cell  structure.  The  granules  disappear  on  treatment  with  acetio 
acid,  and  are  insoluble  in  ether.  This  degeneration  may  be  present  iu 
the  parenchyma  cells  of  any  inflamed  organ,  but  is  most  marked  and' 
frequent  in  the  liver,  kidney,  heart-muscle,  and  mucous  membrane  of 
the  gastro-inteatinal  canal.  It  may  occur  in  infectious  or  severe  febrile 
diseases,  after  severe  hums,  and  in  poisoning  with  arsenic,  phosphorus, 
or  mineral  acids.  The  cells  in  a  condition  of  parenchymatous  degenera- 
tion may  regain  their  normal  condition,  or  become  fatty,  or  disintegrate. 
In  euch  organs  as  the  liver,  kidney,  and  heart,  the  gross  appearances  an 
often  very  characteristic ;  the  tissue  is  swollen  and  has  a  less  translnceat. 
and  more  dull  and  grayish  look  than  under  normal  conditions. 

The  nticroecopical  iludy  of  tliU  lesion  is  besl  doec  Id  socliooa  of  the  fresh  tl 
muile  witli  thu  fret-zing  microtome,  or  in  teased  fresh  tissue  iii  one- half -per-cenl  «att 
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Patty  Degeneration. — This  is  the  conversion  of  the  protoplasm  of 
cells  into  fat,  which  accumulates  in  the  cell  body.  The  fat  is  usually 
present  in  the  cell  in  very  small  particles  or  droplets,  but  these  may 
coalesce  to  form  large  drops.  The  protoplasm  may  even  be  almost  en- 
tirely replaced  by  the  fat. 

Fatty  Infiltration  of  cells  is  a  common  occurrence  under  normal  as 
well  as  pathological  conditions.  The  fat  is  believed  to  originate  outside 
of  the  cells  and  simply  accumulate  in  them,  causing  a  passive  atrophy 
of  the  protoplasm.  In  this  way  fatty  infiltration  is  believed  to  differ 
essentially  from  fatty  degeneration,  but  in  many  cases  a  definite  distinc- 
tion between  the  two  is  impossible  with  our  present  knowledge  of  the 
chemistry  of  cell  life.  In  general,  the  fat  droplets  are  larger  in  fatty  in- 
filtration than  in  fatty  degeneration,  yet  to  this  there  are  many  excep- 
tions. Fat  granules  and  droplets  are  recognized  in  cells  by  their  strong 
refraction,  by  their  solubility  in  alcohol  and  ether  and  their  insolubility 
in  acetic  acid,  and  by  the  black  color  which  they  assume  when  the  fresh 
tissue  is  treated  with  osmic  acid.  Not  infrequently  feathery  clusters  of 
delicate  fat  crystals  occur  within  the  cells.  Fatty-degenerated  cells  may 
break  down  and  form  an  oily  detritus,  in  which,  especially  when  much 
moisture  is  present,  cholesterin  crystals  may  be  formed  by  decomposition 
of  the  fat. 

To  the  naked  eye,  organs  in  a  condition  of  marked  fatty  degeneration 
are  usually  larger  and  softer  than  normal,  have  a  grayish  yellow  color  or 
are  mottled  with  yellowish  streaks  or  patches,  and  the  normal  markings 
of  cut  surfaces  are  more  or  less  obscured. 

Fatty  degeneration  may  be  due  to  local  or  general  disturbances  of 
nutrition,  from  a  great  variety  of  causes — disturbances  which  either 
directly  affect  the  life  processes  of  the  cells  themselves,  or  which  produce 
alterations  in  their  nutritive  supply.  In  addition  to  its  local  occurrence, 
as  a  result  of  local  disturbances  of  circulation,  in  the  vicinitv  of  infiam- 
mations  or  in  tumors,  etc.,  it  is  apt  to  occur  in  the  liver,  heart-muscle, 
and  kidney  in  chronic  exhausting  diseases  and  in  conditions  and  diseases 
to  which  profound  anaemia  is  incident,  or  as  the  result  of  the  action  of 
certain  poisons,  such  as  phosphorus  and  arsenic.  Fatty  degeneration  is, 
as  a  rule,  a  more  serious  lesion  than  fatty  infiltration.] 

Tissues  in  a  condition  of  fatty  degeneration  or  infiltration  may  be  studied  by  teiis- 
ing,  or  cutting  the  fresh  tissue  with  the  freezing  microtome  and  examining  unstained, 
or  lightly  stained  with  eosin,  in  one-half- per- cent  salt  solution.  Or  they  may  be  placed, 
when  fresh,  for  twenty- four  hours  in  one-percent  solution  of  osmic  acid,  and  then 
studied,  either  after  teasing  or  in  sections,  in  glycerin.  A  preliminary  hardening  in 
MtUler's  fluid  and  afterwards  in  alcohol  gives  moderately  good  results  if  the  lesion  is 
extensive.  But  it  should  be  remembered  that  in  tissues  which  have  been  soaked  in 
alcohol  the  fat  is  no  longer  present,  its  former  seat  being  indicated  by  clear  spaces 
which  are  flUed  with  the  mounting  medium.  The  fat  crystals,  however,  often  persist 
after  prolonged  soaking  in  alcohol. 
5 


W  DKOEXEKATTVE   CHANGES    lH   THE  TISgUES.  ^^^^ 

AmyhiA  Degeneration  (waxy  or  lardocoous  degeneration). — This  is 
a  process  by  wliicb  the  IjaGetnent  substance  of  Tarions  forms  of  comiectiTa 
tisBue,  and  especially  the  walla  of  the  blood-veBsele,  become  ewollen  and 
thickened  by  tlieir  conversion  into  a  translucent,  firm,  glassy,  colorlesa 
mntvnal,  albuminous  in  character.  This  albuminous  material  may  be 
present  in  the  Lissiiee  in  such  small  amount  as  to  Ixt  recognizable  only 
ntiilor  tlie  microscope,  or  it  may  be  so  nbnndant  as  to  giTe  u  very  char- 
acteristic ap|)earauce  to  the  tissue.  Purts  in  which  the  lesion  is  marked 
are  usually  larger  and  contain  leas  blood  and  fee!  harder  than  normal, 
and  have  a  jieouliardult  shining  and  translucent  appearance  which  varies 
in  charucter,  depending  upon  (he  extent  and  distribution  of  the  degeo- 
entted  areas  and  upon  its  association  with  other  lesions,  such  as  fstty 
degeneration.  It  most  frequently  occurs  in  the  smaller  arteries  and 
capillaries,  whose  lumen  becomes  encroached  upon  by  the  thickening  ol 
the  walls  which  the  process  iuvolves.  It  is  usually  the  media  and  inter- 
mediary layers  of  the  intimu  which  arc  earliest  and  most  estensivelj 
afTecled.  The  ehiinge  also  often  occurs  in  the  interstitial  connectiTe 
tissue  and  mombraute  propria;  of  orgaus  and  in  reticular  connectin. 
tissue.  It  is  both  asserted  and  denied  that  it  may  affect  the  parenchyma 
cells  of  organii.  We  have  not  been  able  to  find  unmistakable  evidence  oC 
its  occurrence  in  parenchyma  cells.  These,  however,  frequently  undergo 
Atrophy  as  the  result  of  pressure  from  the  swollen,  degenerated  tissue. 

It  is  not  yet  known  whether  amyloid  degeneraiion  is  due  to  a  direct 
transformation  of  the  tissue,  or  is  an  infiltration  of  the  tissue  by  some 
ahnormul  material  formed  elsewhere  and  brought  to  it,  or  is  derived 
from  the  blooil. 

Am)'Ioid  degeneration  occurs  most  frequently  and  abundantly  in  the 
liver,  spleen,  kidneys,  intestinal  canal,  and  lymph  glands:  but  it  may 
occur,  usually  in  a  less  marked  degree,  in  other  parts  of  the  body:  in 
the  larger  Id  nod -vessel  8,  in  the  interstitial  tissue  of  the  heart  und  niuoous 
membranes  of  the  air  passages,  mid  in  the  generative  organs.  It  may 
occur  locally  or  appear  in  various  parts  of  the  body  at  once.  It  may 
exist  without  any  known  cause,  but  it  most  frequently  occurs  in  eon- 
nention  with  severe  wasting  diseases,  )>articularly  in  those  involving 
chronic  suppuration  and  ulceration,  especially  of  the  bones.  It  fre- 
quently occurs  in  tuberculosis,  syphilis,  in  the  cachectic  condition  in- 
duced by  malignant  tumors,  and  is  occasionally  seen  in  severe  malarial 
infection,  dysentery,  and  lenka:mia. 

For  microscopical  exnminntion,  Uie  liaaue,  cither  freab  or  atUT  prcMfvailon,  should 
be  cut  into  th(B  soctions,  and  thrae  deeply  slained  Willi  one-per-crnt  aqueous  aolutloo 
of  methyl  violet;  the  seclloiu  aru  waslitsJ  in  wnterund  muunled  iu  |i;ly('erio.  Thedlf- 
feTGntfalion  between  itie  nmyloid  and  other  parts  b  more  ilUtincI  if.  after  staining, 
the  specimen  bo  dipped  for  an  instant  in  HCl  aod  alouhol  1  :  KW.  and  then  carefully 
rinsed,  befnre  mauntttig  in  glycerin.    The  dcgeoeruied  arena  nre  thus  stained  row  red. 
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while  the  normal  tissue  elements  have  a  bluish-violet  color.  In  some  cases,  for  reasons 
which  we  do  not  know,  the  amyloid  substance  does  not  show  a  well-marked  reaction 
with  methyl  violet.  Other  aniline  dyes  also  differentiate  amyloid  substance  from 
normal  tissues.  On  treating  sections  of  amyloid  tissue  with  solution  of  iodine,  the 
degenerated  parts  acquire  a  mahogany  color.  If  they  are  then  treateil  with  sulphuric 
acid,  the  degenerated  portions  acquire  a  greenish  or  blue  color ;  but  the  latter  reac- 
tion is  not  very  reliable. 

Corpora  Amylacea  are  small,  spheroidal,  homogeneous  or  lamellated 
bodies  which  assume  a  bluish  color  on  treatment  with  solution  of  iodine 
or  iodine  and  sulphuric  acid.  They  are  frequently  found  in  the  acini 
of  the  prostate  gland,  sometimes  in  large  numbers;  in  the  ependyma 
of  the  ventricles  of  the  brain,  and  in  areas  of  sclerosis  of  the  brain  and 
cord;  also  in  extravasations  of  blood  and  in  various  other  situations. 
They  may  occur  under  normal  as  well  as  pathological  conditions,  and 
are  apparently  of  little  importance.  Tliey  seem  to  have  nothing  to  do 
with  amyloid  degeneration,  although  they  some  what  resemble  its  pro- 
ducts. Some  of  the  tube-casts  of  tlie  kidney  resemble  in  many  respects 
the  corpora  amylacea. 

Mucoid  Degeneration  may  occur  in  cells  or  in  intercellular  substance. 
When  occurring  in  cells,  it  consists,  under  pathological  as  under  normal 
conditions,  of  the  transformation  of  the  protoplasm  into  a  translucent, 
semi-fluid  material,  occupying  more  space  than  the  unaltered  proto- 
plasm, an^  hence  causing  a  swelling  of  the  cells.  This  new-formed 
material  contains  mucin  in  solution,  which  is  precipitated  by  acetic 
acid.  It  occurs  under  a  variety  of  conditions,  sometimes  as  a  morbid 
increase  of  a  normal  function  of  cells,  as  in  many  catarrhs,  sometimes 
as  an  entirely  abnormal  transformation.  The  cells  may  be  entirely 
destroyed  by  the  accumulation  of  the  mucoid  material  within  them. 

In  certain  cases,  as  in  many  tumors,  in  cartilage,  ])one,  and  other 
tissues,  the  intercellular  substance  undergoes  conversion  into  mucin- 
containing  material,  losing  almost  entirely  its  original  structure.  The 
cells  in  such  cases  may  be  affected  only  secondarily  by  the  pressure  which 
the  new-formed  material  exerts  upon  them. 

Colloid  Degeneration  is  very  closely  allied,  both  in  chemical  and 
morphological  characters,  to  mucoid  degeneration,  and  in  many  cases 
there  is  no  definite  microscopical  distinction  between  them.  But  colloid 
material  is  firmer  and  more  consistent  than  mucous,  does  not  yield  a  pre- 
cipitate on  addition  of  acetic  acid,  and  its  formation  is  usually  confined 
to  cells;  not  involving  intercellular  substance,  except  by  an  atrophy 
which  its  accumulation  sometimes  induces.  The  cells  mav  contain 
larger  and  smaller  droplets  of  colloid  material,  or  it  may  nearly  or  en- 
tirely Replace  the  protoplasm,  and  accumulate  to  such  an  extent  as  to 
cause  rupture  and  destruction  of  the  cell.  In  this  way,  and  by  the 
atrophy  of  intercellular  substance  which  its  accumulation  causes,  cysts 
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may  be  formed  cootaiiiing  colloid  material  and  cell  detritns.  Colloid 
degeneration  is  of  frequent  oocurreiice  in  certain  tumors  and  in  the 
thyroid  gland,  and  occurs  occastoQally  in  other  places. 

Sifaline  Di'genpratiim  is  tlie  transformation  of  tisanes  into  a  trana- 
parent,  glassy  Eobstance,  much  resembling  amyloid  iu  iis  morphological 
chamclers  (Fig.  4) ;  but  it  does  not  give  the  micro-chemical  reactions  of 
amyloid,  and  appears  under  different  conditions.  Ilyaline  substance  is 
qnite  roBistant  to  tbe  action  of  acids,  and  stains  readily  with  acid  fnch- 
sin  and  oosin.  It  occurs  especially  in  the  walls  of  the  smaller  blood- 
TeGBels  in  Tarions  parts  of  the  body,  in  voluntary  muscle  fibres,  and  is 
said  to  sometimes  involve  interstitial  tissue.  It  has  been  described  &» 
occurriitg  in  the  brain,  lymph  glands,  and  ovaries;  in  the  tubules  of  the 
kidney,  in  the  walls  of  aneurisms,  in  muscle  fibres,  in  the  lesions  of 
diphtheritis,  tuberculosis,  and  syphilis,  in  the  hyaloid  membrane  and 
veasels  of  tbe  eye,  and  elsewhere.     It  is  sometimes  called  vitreous  or 
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fibrinous,  and  also  waxy,  degeneration.     It  seems  to  be,  in  some  ways, 
allied  to  coagulation  necrosis,  but  its  exact  significance  and  relations  to 
other  forms  of  degeneration,  and  the  conditions  of  its  occurrence, 
not  yet  known. 

In  Valcarttitis  Ufgenrration  there  is  a  deposition,  either  in  cells  or 
in  the  intercellular  substance,  of  larger  and  smaller  granules  composed 
chiefly  of  phosphate  and  carbonate  of  calcium.  These  particles,  when  , 
ubnndant,  give  hardness,  brittleness,  and  a  whitish  appearance  to  the  af- 
fected tissue.  Under  the  microscope,  tbey  appear  dark  by  transmitted, 
white  and  glistening  by  reflected,  light.  The  addition  of  strong  aoids 
causes  their  solution,  usually  with  tbe  formation  of  bubbles  of  carbonic 
acid  gas,  whose  evolution  may  be  observed  under  tbe  microscope.  Tis- 
sues may  bo  nearly  completely  permeated  with  the  salts,  or  the  latter 
may  be  scattered  in  patches  through  them.  Sometimes  large,  lamellated 
concretions  are  formed  in  tissues,  usually  at  the  seat  of  some  old  inflam- 
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matory  process.  Calcification  usually  occurs  in  parts  of  tissues  which 
are  dead  or  are  in  a  condition  of  reduced  vitality,  as  a  result  of  some 
antecedent  morbid  process,  usually  of  an  inflammatory  nature.  Among 
the  most  common  and  important  examples  of  calcareous  degenerations 
may  be  mentioned  those  which  occur  in  the  valves  of  the  heart  and  walls 
of  the  blood-vessels. 

Pigmentation, — The  pigment  which  is  present  in  the  body  under 
abnormal  conditions  may  be  formed  in  the  body  or  may  be  introduced 
into  it  from  without.  It  may  be  deposited  in  the  cells  or  in  the  inter- 
cellular substance^  and  is  sometimes  visible  to  the  naked  eye  and  some- 
times not.  The  pigment  occurring  in  the  body  may  be  in  the  form  of 
yellow,  brown,  black,  or  reddish  granules,  or  in  crystalline  form.  In 
the  majority  of  cases,  the  pigment  is  formed  by  the  decomposition  of 
haBmoglobin  from  extravasated  masses  of  red  Glood-cells.  Parts  which 
have  been  the  seat  of  long  continued  hyperaemia  may  have  a  diffuse 
grayish  appearance  from  the  alterations  of  the  haemoglobin  in  red  blood- 
cells  which  have  escaped  from  the  vessels  by  diapedesis.  Pigment  may 
be  formed  in  the  blood-vessels  in  severe  cases  of  malarial  infection,  and 
circulate  in  the  blood.  In  another  class  of  cases,  various  forms  of  cells 
seem  to  be  actively  concerned  in  elaborating  pigment;  this  is  exemplified 
in  the  true  melanotic  tumors,  and  the  process  has  its  physiological 
prototype  in  the  formation  of  pigment  in  the  choroid,  skin,  and  some 
connective  tissues.  Pigmentation  of  tissue  from  the  bile  occurs  under  a 
variety  of  conditions,  and  may  be  the  result  of  the  deposition  of  granules 
or  tcrystals.  A  diffuse  staining  also  frequently  occurs  from  the  bile 
without  the  formation  of  solid  particles. 

In  many  cases,  the  mode  of  formation  of  pigment  is  not  at  all  under- 
stood. In  tissues  which  are  normally  somewhat  colored,  the  color  may 
greatly  deepen  by  a  simple  atrophy  of  the  tissue  without  the  new  forma- 
tion of  pigment,  as  in  simple  atrophy  of  the  heart-muscle  and  in  atro- 
phied fat. 

As  examples  of  pigment  introduced  into  the  body  from  without,  we 
may  mention  the  deposition  of  minute  particles  of  silver  from  the  in- 
ternal use  of  silver  nitrate;  the  coloring  of  the  skin  and  lymph  glands 
from  tattooing;  andl  especially  the  pigmentation  of  the  lungs  and 
bronchial  glands  from  the  inhalation  of  coal  and  other  dust,  which  is 
universally  present  under  the  conditions  which  modern  civilization  im- 
poses.* 


*  For  the  literature  on  the  subjects  treated  of  in  this  chapter,  see  the  extensive 
bibliography  in  EeeklingTiattsen's  "Handbuch  der  Allgemeinen  Pathologic,"  which 
constitutes  parts  2  and  3  of  Billroth  and  Luecke's  "  Deutsche  Chirurgic,"  1883. 
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The  scope  of  this  work  permits  us  to  do  little  more  than  enumerate 
and  give  a  very  brief  description  of  some  of  the  more  important  forms  of 
animal  parasites  found  in  man.  Among  the  vegetable  parasites,  how- 
ever, the  bacteria  have  assumed  such  an  important  place  in  the  considera- 
tion of  the  etiology  of  certain  diseases  that  they  justly  claim  a  somewhat 
extended  notice. 

ANIMAL    PARASITES. 
PROTOZOA. 

Among  the  unicellular  organisms,  several  genera  and  species  occur  in 
the  human  body,  but  none  are  of  great  pathological  significance.  A  spe- 
cies of  amoeba  has  been  found  a  few  times,  in  Egypt  and  elsewhere,  in 
large  numbers  in  the  intestinal  contents  in  dysentery.  Amoeba  has  also 
been  found  in  the  mouth.     The  so-called  paorospermicB — minute  oval 


Fio.  5.— CoociDiuif  OTDTORMK.    Ftoixi  Hver  of  rabbit. 

Shoving  phases  in  the  development  of  the  pfwrospermlae,  which  are  seen  separate  within  the 
oapiule  in  C.    Aft*^  Braun. 

structures  about  .035  mm.  long,  with  a  thick  capsule  and  coarsely 
granular  contents — which  are  of  very  frequent  occurrence  in  the  liver 
of  the  rabbit,  forming  a  part  of  the  contents  of  yellowish,  irregular- 
shaped  cysts,  have  been  found  three  or  four  times  in  the  liver  of  man. 
The  organism  is  more  properly  called  Coccidiumoviforme,  while  the 
spores  which  it  forms  are  termed  psorospermiae. 

Another,  smaller  form,  occurring  in  the  intestinal  epithelium  of  dogs, 
cats,  and  rabbits,  has  been  found  in  two  cases  in  a  similar  situation  in 
man. 

Among  the  infusoria  we  find  in  man  representatives  of  several 
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genera.  The  more  common  of  these  are  Cercninonas  intestinalis,  a 
pear-shaped,  flagellate  structure  (Fig.  6)  about  0.012  mm.  long,  making, 
when  alive,  rapid  movements.  It  has  been  found  in  the  evacuations  of 
persons  suffering  from  cholera.,  typhoid  fever,  and  diarrhoea. 


Fio.  6.~CnooMONA8  WTK8TIKALI8.    After  BrauD. 

Trichomonas  vaginalis  has  an  oval  or  pear-shaped  body,  about  0.01 
mm.  long,  on  which  are  a  few  cilia,  and  at  the  end  two  or  three  flagellas, 
somewhat  longer  than  the  body  (Fig.  7).  They  are  of  very  frequent 
occurrence  in  acid  vaginal  exudations  in  catarrhal  vaginitis.  The  pos- 
sibility of  mistaking  the  T.  vaginalis  for  human  spermatozoa  should  be 
borne  in  mind  in  medico-legal  examinations,  although  to  an  observer 
familiar  with  either  structure  such  a  mistake  could  hardly  occur. 


Fio.  7.— Trichomonas  vaginalis.    After  Braun. 

Some  forms  of  ciliated  infusoria  have  been  found  in  large  numbers 
in  the  intestines  in  typhoid  fever,  particularly  in  the  north  of  Europe. 
Most  of  the  above-mentioned  parasitic  protozoa  are  apparently  of  little 
significance  and  simply  accompany,  not  cause,  the  lesions  with  which 
they  are  occasionally  associated. 

WORMS. 

Trematoda  (Flukes). — These  worms  are  small,  flat,  tongue-shaped 
or  leaf-like  creatures,  with  an  intestine,  and  discoidal  structures  on  the 
under  surface,  by  means  of  which  they  attach  themselves.     There  are 


Fio.  8.— Distoma  hkpaticum.    About  Datural  size. 


several  genera  and  species  found  in  man.     The  most  common  genus  is 
Distoma,    Of  these,  D,  hepaticuni  is  of  most  frequent  occurrence  (Fig.  8). 


7a  PARASITEX.  ^B^^^^^^H 

It  U  about  30  mna.  long,  and  usually  occurs  in  the  gull-ducts  &Qi] 
gall-bladder.  The  embryos  are  attached  generally  to  vater  plants,  from 
eatiiifi;  of  which  the  iuftjction  is  believed  to  occur.  D.  lanceolalum  \a 
more  sleutler,  poiuted  at  the  ends.  S  to  10  mm.  long,  and  has  been  found 
a  few  timed  in  the  gall-bladder.  D.  sincnxe  is  u  elcnder  worm  about  Ifi 
mm.  long,  aud  has  been  found  in  the  bile  in  considerable  numbers, 
particularly  in  the  GhlneBe.  D.  fiietnalohium  isa  more  nearly  cyliudrical 
worm  ;  the  sexes  are  distinct;  the  male  from  13  to  14  mm.  long,  the 
female  IG  to  IS  mm.  long,  and  occurs  especially  in  Egyptians,  in  the 
portal  and  other  abdomioal  veins. 

Cestoda  {Tape  Worms). — These  important  worms  consist,  in  the 
mature  statu,  of  more  or  less  rectangular  or  elongated  segments,  each  one 
of  which  representlin  single  individual,  arranged  in  a  linear  series  to  form 
a  colony,  at  one  end  of  which,  called  the  head,  is  a  variously  formed 
structure  for  the  attachment  of  the  colony  t,o  ita  host.  The  neck  nod 
hciul  are  called  the  iirolej:,  while  the  segments  are  called  proghltides. 
These  worms  have  neither  mouth  nor  alimentary  canal,  They  are  her- 
maphrodites, the  sexes  being  united  in  the  proglottides.  The  head  and 
neck  (scolex)  may  exist  as  an  immature  form  in  various  tissues  and  organs 
where  they  are  incysted,  and  are  often  called  cystiecrcus. 

Tisnia  soliutn  is  of  frequent  occurrence  in  man.  It  may  be  severs! 
metres  in  length,  and  may  be  coiled  up  or  stretched  out  in  the  small  in- 
testines. Several  worms  inuy  be  in  the  gut  at  one  time.  The  head, 
about  the  size  of  a  pin's  head  (Pig.  !t),  has  a  projecting  proboweis  or  ro»- 
tellum,  around  which  are  arranged  a  double  inw  of  horny  booklets. 
Below  these  are  four  sucking  discs  at  the  sides  of  the  hea<l.  The  book- 
lets of  the  anterior  row  are  larger  than  those  in  the  posterior  row,  and  are 
from  O.lti  to  0.18  mm.  long.  The  jiroglutiides,  when  fully  devclnpeil, 
are  from  10  to  lH  mm.  long,  and  from  5  to  0  mm.  wide,  but  those  neai est 
the  head  are  much  shorter  and  immature.  The  eggs  of  T.  solium  are 
ovoidal  structures,  about  0.03  mm.  in  diameter.  The  embryo  of  this 
worm  is  most  commonly  seen  in  the  muscles  of  the  pig  as  an  ineyated 
icolex,  commonly  called  a  "  measlc."  It  occaaioually  occurs  in  man  in 
the  muscles,  brain,  eye,  etc.,  and  is  called  ct/Hltrercus  reUuhnw.  It  ia 
usually  about  the  size  of  a  pea.  but  may  be  us  large  us  a  pigeon's  egg> 
and  surrounded  by  a  connective -tissue  capsule. 

Infection  with  the  worm  occurs  in  the  human  subject  from  the  in- 
gestion of  insnfficiently  cooked  "  measly  "  pork,  or,  in  the  case  of  oysti- 
cercus  collulosi^,  from  the  ingestion  of  the  eggs,  which  may,  in  a  variety 
of  ways  in  uncleanly  persons,  get  into  the  food. 

Tania  tiled  iocanellaia  {T.  aof/inafa  Leickabt). — The  head  of  this 
species  is  somewhat  euhoiilal,  without  either  rostellum  or  booklets,  but 
with  four  sucking  discs  (Fig.  10).  The  segments  are  generally  broader 
and  shorter  than  in  T.  solium,  and  the  worm  is  usually  larger.     In  the 
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embryonal  form  the  scolex  occnra  as  the  CysHcercuB  tcBnia  medioca- 
nellata  in  the  form  of  email  cyets  in  the  muscles  of  cattle,  from  the  eat- 
ing of  which  in  the  uncooked  condition  the  infection  occurs.  This  is  the 
most  common  tape  worm  in  the  United  States. 

Tania  echinovocctts — This  worm  in  the  mature  condition  forms  a 
abort,  small  colony  inhabiting  the  intestine  of  the  dog.  The  head  is  about 
0.3  mm  in  diameter  and  has  a  double  row  of  booklets  around  the  ros- 
tellum  The  proglottides  are  three  or  four  in  number,  the  last  being 
the  larger  The  entire  colony  is  not  more  than  1  to  5  mm.  in  length. 
The  significance  of  this  parasite  in  human  pathology  depends  upon  the 


Fra.  9.— Hbad  of  T«Mi  souuH 
Fin,  10.— Head  iKD  pROOLOTTiDEB  or  Ti 

A.  Head,  X  about  IS. 

B.  Mature  proglottid,  showing  jfenerative  apparatuB. 

C.  Head  and  rragmeDts  of  [Tamadire  proglottides,  showlag  gradual  tapertng  o< 


cysts,  called  hydatids,  which  it  forms,  in  the  immature  or  cysticercus 
stage,  in  various  parts  of  the  body.  When  the  eggs  of  the  mature  worm 
get  into  the  intestinal  canal  of  man,  they  undergo  partial  development 
and  find  their  way  into  the  tissues  and  organs,  most  fre'juently  into  the 
liver.  Here  cysts  are  formed  which  become  ineapaulated  by  a  connec- 
tive-tissue membrane  produced  by  the  inflammatory  reaction  of  the 
organ. 

The  cyst- wall  of  the  parasite  is  formed  of  two  layers — an  outer,  finely 
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lamellatedlayercalled  the(M/('cK/rt(Fig.  11),  and  an  inner,  granular  layer, ' 
containing  iniiscle-fibrcs  and  blood -vessels,  cnDed  the  parencht/malouM  j 
lai/er,  Inaidu  of  the  primary  cyat,  secondary  cysts  eometimes  form, 
called  daughter  cysts,  and  within  the  latter  tertiary  cysts,  called  graud-  j 
daughter  ctfsts,  may  develop.  On  the  inner  surface  of  the  cysts,  either  j 
primary,  secondary,  or  tertiary,  the  scolices  or  heads  of  the  immature 


BcumocQCCDi  Ctbt,  saowuo  LuiELLiTm  SmiTamui. 


worm  are  formed  (Fig.  12).  These  develop  in  the  walls  of  the  pedi- 
calated  veeicleB  called  //rood  ciipsuJex.  The  walls  of  these  veeicles  have 
a  lamellated  ctiticula  and  a  parenchymatous  layer  similar  to  those  of  the  ] 
primary  cysts.  The  scoHol-s,  of  which  there  may  be  several  in  each  brood 
capsule,  are  similar  to  the  heads  of  the  mature  tape-worm.  They  are 
about  0.3  mm.  in  diameter,  having  a  roslellum  surrounded  by  a  double 
row  of  hooklets  ami  four  sucking  discs.     At  the  posterior  end  of  the  ' 


In  one  Um?  roaLvllum  Ih  projwtlnfc,  In  Lhti  otben  Lt  Is  vltliilraini. 

ecolez  ia  a  pedicle  by  which  it  is  originally  attached  to  the  wall  of  the   i 
brood  capsule.     Little,  lamellated  concretioua  uf  lime  salts  are  often  pre-  i 
sent  in  the  scolex.     The  anterior  portion  of  the  scolex,  the  roatellum, 
booklets,  and  suckers,  are  often  invaginated  in  the  posterior  jwrtion. 
The  Bcolioes  may  be  free  inside  of  the  brood  capenles,' or,  owing  to  the  I 
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rupture  of  the  latter,  they  maybe  free  in  the  cayity  of  the  primary  cysts. 
They  may  die  and  degenerate,  forming  a  granular  mass  in  which  the 
hooklets  may  be  imbedded,  or  the  booklets  may  be  free  in  the  brood 
capsules  or  in  the  primary  cysts.  Sterile  cysts  are  often  found,  that  is, 
those  in  which  neither  brood  capsules  nor  scolices  are  developed. 

The  cysts  contain,  in  addition  to  the  scolices,  a  clear,  gelatinous  fluid. 
This  fluid  may  become  turbid  by  admixture  with  disintegrated  scolices 
or  fragments  of  the  parenchymatous  layer,  or  it  may  contain  fatty 
detritus,  cholesterin  crystals,  and  particles  of  lime  salts.  The  fluid  may 
be  partially  absorbed,  leaving  a  thick,  grumous  material  within  the  cysts, 
which  may  hecome  calcified  or  converted  into  a  stony  mass.  When  the 
scolices  are  not  found  entire,  the  diagnosis  may  be  made  by  the  discovery 
of  the  separate  hooklets  (Fig.  13),  or  fragments  of  the  characteristi- 
cally lamellated  cyst- walls.  The  connective-tissue  walls  of  the  primary 
cysts  may  become  fatty  or  cheesy  or  calcified. 

Sometimes  the  secondary  vesicles  project  outward  instead  of  inward, 
forming  a  series  of  cysts  outside  of  the  primary  one.     This  variety  of 


FlO.  18.— HOOKLBTS  FROM  SCOLEX  OF  T^NIA  ECHINOCOCCUS. 

development  is  sometimes  seen  in  man,  but  is  more  common  in  the  do- 
mestic animals.     It  is  called  Echinococcns  scolecipariens  or  exofjena. 

Another  variety  of  echinococcus,  called  E,  vndtilocularis,  is  almost 
always  found  in  the  liver,  and  appears  to  be  the  result  of  incomplete 
and  disturbed  development  of  the  embryos  or  cysts.  It  consists  of 
a  congeries  of  irregular,  usually  small  cysts,  surround ed  by  broad 
and  narrow  bands  of  connective  tissue,  and  sometimes  containing  gela- 
tinous fluid  and  scolices  or  hooklets;  but  the  latter  structures  are  com- 
monly absent  or  difficult  of  detection.  The  whole  is  often  surrounded 
by  a  dense  connective-tissue  capsule  which  may  be  calcified.  The  entire 
mass  often  presents  an  alveolar  structure,  and  was  formerly  regarded  as 
a  tumor — alveolar  cancer.  The  diagnosis  may  be  established  by  the 
discovery  of  the  hooklets  or  scolices,  or  fragments  of  the  lamellated  cu- 
ticula. 

There  are  four  or  five  other  species  of  taenia,  occurring  rarely  in  man. 

T.  nana. — This  species  occurs  in  the  form  of  small  colonies  about 
15  mm.  in  length.     The  rostellum  is  surrounded  by  a  single  row  of 
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booklets.     It.  hae  been  seen  once  in   large  DiimberB  by  Bilharz  in  ihm 
ditocieniim  of  a  child  whiRh  died  of  tneQingitis  in  Cairo, 

T,  Jlnvopuitctata,  a  species  about  which  little  is  known,  is  reportedl 
twice  iu  America  as  occurring  in  the  intestine  of  young  children. 

T.  madaijtucarieinsia,  also  little  known  and  rare,  has  been  seen  in  twi 
children  in  Madagascar. 

T,  cueumerina, — This  species  occurs  in  colonies  about  20  cm.  long.] 
The  head  is  very  small  and  spheroidal,  and  has  four  rows  of  bookleta.1 
It  is  frequent  in  the  small  intestines  of  dogs  create.  It  occurs  occasion^ 
ally  in  man.  Us  scolex  inhabits  the  dog  louse,  and  infection  may  oocorl 
in  man  by  the  tratiefereuce  of  the  Hce  or  the  embryos  of  the  parasite  tofl 
the  mouth,  as  the  result  of  the  filthy  habit  of  kissing  doge  and  cats,  or^ 
permitting  the  face  to  be  licked  by  them. 

Bolhriocephalug  talus. — This,  the  largest  of  the  human  tape-wormH,l 
has  very  broad,  quadrangular  proglottides.     The  head  is  ovoidal  anil 
about  3  mm.  long  and  1  mm.  broad.     It  has  no  propersucking  discsandl 
no  booklets;  but  by  long  grooves  on  either  side  of  the  head  the  anim^ 
attaches  itself  to  its  host*    The  neck  is  long  and  filiform.     It  occanl 


must  frequently  in  Europe,  particularly  in  the  northern  provinces.  Thai 
eggs  undergo  partial  development  in  water,  and  are  taken  up  by  thepikal 
and  eel-pout,  mid  perhaps  by  other  fresli-water  fish,  from  the  ingcstionf 
of  whose  flcfih  in  an  imperfectly  cooked  condition  the  human  infeotioik] 
occurs.  Two  other  species  of  Bothriocephalus  have  been  described  as  o 
rare  occurrence  in  man  :  B.  cordtilits  in  Ureenland  and  Iceland,  and  B,\ 
eristatua. 

Nbmatoda  (Round  Worms). — These  worms  are  in  general  cylindrical,! 
elongated,  usually  pointed  at  the  ends,  and  sometiiues  filiform.  Tbfl 
surface  is  sometimes  smooth,  sometimes  Trregularly  beset  with  hairs  an&l 
papiljie.  or  possesses  longitudinal  elevated  sfria;  or  transverse  rings;  batf 
the  body  is  not  segmented.  There  is  a.mouth  at  the  anterior  portion^r 
and  a  ventral  anus  near  the  itosterior  end.  Tlio  intestine  is  straight.] 
The  sexes  are  in  most  forms  distinct,  the  male  being  in  general  sm&Uoi 
than  the  female. 

J4caris  litmbricoidts. — This  is  one  of  the  most  common  of  the  hum 
intestinal  parasites,  and  is  of  particularly  frequent  occurrence  in  children.  I 
It  is  of  a  light  brownish  or  reddish  color.  The  female  is  from  30  to  4ff; 
om.  long,  and  from  5  to  6  mm.  thick.     The  male  is  somewhat  mor«thM 
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half  as  large  (Fig.  14).  Both  sexes  are  pointed  at  the  ends,  the  posterior 
end  of  the  male  being  carved  into  a  spiued  hook.  The  eggs,  from  0.05  to 
0.06  mm.  in  diameter,  are  surrounded  by  an  albuminous  envelope,  and 
are  quite  resistant  to  destructive  agencies.  The  mode  of  development 
and  life  history  of  these  parasites  are  not  very  well  understood.  Their 
usual  seat  in  man  is  the  small  intestine,  but  they  may  wander  into  the 
stomach,  and  exceptionally  get  into  the  mouth,  nose,  bronchi,  gall  pas- 
sages, peritonea]  cavity,  etc.  They  may  be  single  in  the  gut  or  present 
in  great  numbers. 

Two  other  species  of  ascaris  have  been  found  in  man.  A.  maritima 
was  found  in  the  vomit  of  a  child  in  Greenland,  in  an  immature  condi- 
tion. A,  mysiax,  a  tolerably  common  form  in  cats  and  dogs,  has  been 
found  a  few  times  in  man.     It  is  smaller  than  A.  lumbricoides. 

Oxyuris  vermicularis  (Thread-worm  or  Pin-worm). — This  species  is 
very  small;  the  female  has  a  pointed  tail,  and  is  about  1  cm.  long.  The 
posterior  end  of  the  male,  which  is  about  4  mm.  long,  is  blunt,  and  after 


FlO.    15.— OXTURIS  VKBMICULARIS. 

A,  Female.    B.  Male. 

death  somewhat  curled  (Fig.  15).  The  eggs  are  produced  in  great  num- 
bers, are  oval,  and  about  0.052  mm.  long.  This  parasite  is  very  common 
in  children,  and  may  be  present  in  large  numbers  in  the  colon.  They 
may,  in  the  female,  enter  the  vagina  and  uterus.  This  worm  is  only 
known  to  infest  the  human  subject,  and  infection  doubtless  occurs  by 
the  ingestion  of  the  eggs,  whicjh  are  widely  distributed  in  a  variety  of 
ways  on  many  objects,  fruits,  etc. 

Strongylus  gigas, — This  is  a  slender  red  worm,  the  female  being 
sometimes  1  metre  long  and  over  1  cm.  in  diameter.  It  has  been  found 
several  times  in  the  |)elvis  of  the  kidney  in  man.  It  is  more  common  in 
the  wolf,  fox,  horse,  seal,  and  some  other  animals.  Strongylus  longeva- 
ginatus. — The  female  is  about  2.5  cm.  long,  the  male,  as  usual,  shorter. 
It  is  of  a  yellowish-white  color,  and  has  been  found  once  in  the  lung  of  a 
boy  in  Germany. 

Dochmius  duodenalia. — The  female  is  from  1  to  2  cm.  long,  the  male 
about  1  cm.  long.     The  body  of  the  male  is  dilated  anteriorly  and  curved 


0.05  nini.  long  and  ubont  one-half  as  wicio,  with  u  thick  brown  capsule. 
This  parasite  is  rery  common  in  some  countries;  it  dwells  in  the  crecunt  J 
in  small  or  large  numbers.     It  iti  usnally  of  little  pathological  significance^ 
commonly  prodncing  no  Evrnptums.     Its  developmental  history  is  noH 
well  known. 

Trii-hiiKi  fpiraUf. — The  female  of  this  most  dangcrona  and  commoi 
pHnuite  18,  in  the  nintnre  condition,  about  3  ram.  long,  the  male  from  ll 
to  I.O  mm.  long:  they  are  (ilitorm  in  shape  and  white  in  color.  ThS' 
yonng  are  born  in  the  form  of  tiny  worms  a1>oiit  0.01  mm.  in  length  andl 
somewhat  similar  to  the  adnit  in  shape.  Infection  occurs  in  man  fromT 
the  ingestion  of  insufficiently  cooked  pork.  The  muscle  of  the  diseased  I 
pig  contains  the  embryos  of  the  parasite  in  an  incysted  condition.  la  | 
the  stomach,  the  capsule  of  the  worm  ie  tlissulved  and  the  embryoB  a 
set  free.  They  very  rapidly  mature,  increasing  in  size,  and  the  femalea  1 
give  birth  in  the  email  intestine  to  very  large  numbers  of  yonng.     It  is.^ 
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estimated  that  a  single  female  may  give  birth  to  from  1,300  to  1,500 
young.  These  find  their  way  through  the  mucous  membrane  and  wall 
of  the  gut  into  various  parts  of  the  body. 

The  exact  course  which  they  take  in  getting  out  of  the  gut  is  not 
fully  established;  probably  they  traverse  the  tissues  in  different  ways. 
At  any  rate,  they  find  their  way  to  the  voluntary  striated  muscle  tissue, 
which  they  penetrate,  and  enter  the  muscle  fibres.  Here  tliey  cause  a 
disintegration  of  the  contractile  substance,  and  coil  themselves  inside  of 
the  sarcolemma.  In  this  situation  they  become  incapsulated  by  mate- 
rial in  part  furnished  by  themselves,  in  part  by  means  of  the  inflamma- 
tory reaction  which  their  presence  induces  in  the  connective  tissue  of 
the  muscle.  The  worms  are  surrounded  inside  the  capsule  by  granular 
material  (Fig.  16).  The  capsule  after  a  time  becomes  partially  calci- 
fied, and  in  this  condition  may  be  readily  seen  by  the  naked  eye  as  a  tiny 
white  speck.  In  this  incysted  state  they  may  remain  inactive  but  living 
for  an  indefinite,  often  for  a  very  long  time.  Most  frequently  the  cysts 
contain  but  one  embryo,  but  they  may  contain  from  two  to  four.  The 
embryo  may  die  and  its  remains  become  calcified. 

The  same  course  of  events  transpires  when  the  muscle  trichinje  are 
eaten  by  the  pig  or  a  variety  of  other  animals. 

The  embryos  in  the  muscle  are  killed  by  a  temperature  of  55°  C. 

The  embryos  may  mature  and  a  new  generation  be  born  within  from 
five  to  eight  days  after  the  ingestion  of  the  diseased  meat. 

As  the  result  of  the  presence  of  these  parasites  in  the  body,  if  the 
invasion  be  severe,  acute  catarrhal  enteritis,  with  diarrha^a  and  vomit- 
ing, high  fever,  and  severe  pains,  are  aj)t  to  occur.  Gildenia  of  the  face 
and  of  other  parts  of  the  body,  broncho-pnounionia,  and  fatty  degene- 
ration of  the  liver,  may  be  found  at  the  post-mortem  examination  of 
cases  which  have  succumbed  to  the  disease.  The  incapsulated  embryos 
may  be  found  in  enormous  numbers  in  various  voluntary  muscles  of  the 
body,  but  they  are  most  apt  to  be  found,  when  not  very  abundant,  in 
the  muscles  of  the  neck  and  larynx,  in  the  intercostals  and  the  dia- 
phragm. They  tend  to  collect  towards  the  tendinous  extremities  of  the 
muscles.  TrichinaB  also  occur  in  the  rat,  cat,  mouse,  and  other  animals.* 


*  For  the  examination  of  muscles  for  the  detection  of  tlie  presence  of  the  parasite, 
small  pieces  are  snipped  out  with  the  scissors,  and  squeezed  into  a  tliin  sheet  between 
two  slides,  and  examined  with  a  low  power.  A  considerable  number  of  bits  of  muscle 
should  be  examined,  particularly  from  the  above-mentioned  favorite  situations,  before 
excl  uding  them  in  a  suspected  case,  because  they  are  sometimes  present  in  small  num- 
bers. A  thorough  search  is  of  especial  importance  in  the  examination  of  pork,  since, 
owing  to  the  enormous  fertility  of  the  parasites,  even  a  moderate  number  may  give 
rise  to  a  severe  infection. 

For  the  minute  examination  of  the  parasite,  bits  of  muscle  should  be  hardened  in 
MQUer's  fluid  and  alcohol,  and  decalcified  if  necessary,  and,  after  imbedding  in  cel- 
loidin,  thin  sections  cut  and  stained  double  with  ha>matoxylin  and  eosin,  and  mounted 


Filaria  medinenais  (Guinea  worm). — Tliis  is  a  thread-like  worm;the 
feniale,  wliicU  is  atone  known,  being  sometimes  as  much  as  SO  cm.  long 
and  from  0.5  to  1.7  mm.  thick.  It  is  common  iu  the  East,  and  luluibits 
the  Bubcutaneons  connective  tissue,  in  which  it  often  gives  rise  to  ab- 
scesses and  ulcers.  The  embryos  live  for  a  time  free  in  fresh  water,  and 
arc  then  taken  up  by  a  species  of  fresh-water  crustaceaiiv  in  whose  body 
they  undergo  further  development,  and  by  the  ingestion  of  which  th« 
infection  of  the  humuu  subject  occurs. 

Filaria  snnguinis  kvminin. — The  embryo  of  this  purosite,  which  in- 
habits the  blood  of  men,  especrally  in  Brazil,  Egypt,  and  some  parts 
of  the  Orient,  and  occasionally  occurs  in  this  country,  is  about 
0.3-5  mm.  long,  ronuded  anteriorly,  and  pointed  at  the  tail  (Fig.  17). 
It  lias  about  the  diameter  of  a  red  blood-cell.  It  occurs,  sometimes  in 
great  numbers,  in  the  blood  during  the  night-time,  being  as  a  rule  absent 
during  the  day.  It  may  uccur  iu  tlie  uriuc  in  connection  with  chyiuria 
aud  htematuria.  The  mature  female  is  from  8  to  10  cm.  long,  and  hu 
been  found  inhabiting  the  lymph  vessels  of  man,  particularly  in  the 


Flo.  IT,— Fii-iBii  Suiouini*  BoHHiia 
In  tbE  Vfir  York  Hoapltal.    The  >piwliaeii  was  jin-iurviJ  ami  loanHl  to  the  wrttcr  i 

KSTDtntB  and  lower  extremities.  Owing  to  the  obstructions  which  it 
causes  in  the  lymph  circulattou  atid  to  the  local  irritation  which  its  pre- 
sence induces,  it  sometimes  gives  rise  to  lymphangiectosis,  cudema,  rI>- 
scesses,  and  perhaps  elephantiasis.  One  of  the  embryonic  stages  of  de- 
velopment is  believed  to  transpire  In  the  body  of  a  i^peciea  of  nocturnal 
mosquito.  Through  the  bodies  of  the  dead  mosquitoes,  which  are  liabla' 
to  fall  into  the  drinking-water,  it  is  believed  that  the  spread  of  tha 
parasite  may  occur. 

There  are  several  other  species  of  filaria  oco^iunftlly  found  in  man 
which  it  is  not  necessary  to  enumerate  here. 


in  boUam.  UlU  of  muscle  am;  tie  ulao  teased,  the  embrjos  picked  out  with  a  needle, 
and  the  cjila  either  broken  open  under  a  leiM  with  tbs  oectUe,  or  squeened  under  the 
cover-^ass.  1'be  ombiyo  worm  tbiu  set  free  may  be  mounted  in  a  mixture  of  eqnsl 
puu  of  glyceriD  and  picric  tu-id.  Tbe  adult  forms,  which  may  be  obtained  by  tttA' 
log  nbbit*  with  uncooked  iriduDous  muscle,  and  examining  after  the  proper  intervri, 
may  be  hardened  In  MDller's  fluid,  snd  mouaied  in  a  mixture  of  equal  parts  of  pddio 
■cid  and  glycerin,  or  in  the  same  mUlure  which  has  been  lightly  tinged  with  eoiin. 
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Rhabdonema  $lroHggioides.—A  Hmall  filiform  worm  from  1  to  3  mm. 
in  length  is  found,  often  in  enormous  nnmbers,  in  the  intestines,  biliary 
and  pancreatic  dnctB  of  man  ia  Cochin  China,  ^ving  rise  to  endemic 
chronic  diarrhoea.  It  has  been  thouglit  that  there  are  at  least  two  spe- 
cies, which  have  been  described  under  the  generic  name  Aguillula,  but 
recent  researches  bj  Lenckart  hare  led  him  to  believe  them  to  be  dif- 
ferent developmental  stages  of  the  same  form,  for  which  he  suggests  the 
above  name. 

AKTHR0P0D8. 

The  scope  of  this  work  does  not  permit  ua  to  enter  in  detail  into  the 
subject  of  external  parasites,  which  will  be  found  described  in  treatises 
on  diseases  of  the  skin,  or  in  the  general  works  on  parasites  referred  to 
below.  But,  owing  to  their  frequent  occurrence  and  practical  importance, 
we  may  briefly  describe  two  of  the  more  common  forms  of  arthropode, 
the  "  itch  insect "  and  the  "  louse." 

The  common  "itch  insect" — Sarcoptes  homints  (Acarua  acaiiei)— 
ia  shaped  somewhat  like  a  turtle,  with  a  chitinoiis  covering,  and  presents 
the  general  appearance  seen  in  Fig.  18.  The  female  is  about  0.45  mm. 
long;  the  male  a  little  smaller. 


Pia.  IS. 
Fio,  18.~SAaCDFnB  Hoanns— the  "  Itcb  Inaect." 
Fie.  la.— PxurcDi.iniUFrru~"tieadlcnue."    Hal 


The  parasite  bores  little  tunnels  in  the  skin  in  which  the  eggs  are 
laid  and  the  young  hatched.  After  a  few  days  these  bore  fresh  channels 
in  the  skin.  For  their  detection  a  bit  of  the  superficial  layer  of  the  skin 
is  snipped  out  with  curved  scissors,  dehydrated  and  cleared  up  with  oil 
of  cloves,  and  examined  under  a  low  power,  wlien  the  tunnels  and  the 
parasite,  if  present,  will  be  readily  visible. 

The  head  loose,  Pediculus  capitis,  is  from   1  to  2  mm.  long,  the 
female  being  slightly  the  larger.     The  general  appearance  of  the  insect 
is  seen  in  Fig,  19. 
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it  PARAsrres. 

UOPBH   OF  STUliy    AND    PSKPARATION    OF   THE   ANIUAL    PA  RASTTKS. 

Thp  prototoa  may  be  studied  in  the  living  condition  in  one-half-jwr- 
ceiit  eoliition  of  sodium  chloride.  They  may  be  killed  iind  preaerveH  hy 
ullowing  u  droj)  of  one-per-cent  osmic  ucid  to  run  under  the  covtT-glas)). 
iind  reiilaciiifc  this  after  a  few  liours  by  glycerin  lightly  tinged  with 
eoein.  The  smaller  and  emhryonic  forma  of  the  various  kinds  of  para- 
sitic worms  may  be  hardened,  beat  under  the  cover-glasH,  with  Miilter's 
fluid  or  namic  acid,  and  theee  may  be.  when  the  hardeuing  ia  completed, 
replaced  by  dilute,  and  this  by  strung  alcohol,  and  the  latter  Rnslly 
replaced  by  eosin -glycerin,  in  which  the  specimens  are  permanently  pre- 
served; or  they  may  ^  stained  lightly  by  tinging  the  alcohol  with  eoein, 
and  then  cleared  up  by  oil  of  cloves,  and  finally  mounted  in  balsam. 

It  is  necessary,  however,  for  detailed  study  of  the  larger  parasites, 
to  make  thin  longitudinal  and  transverse  sections  from  different  parts 
of  thr  body.  This  can  Iw  readily  done,  even  in  very  small  forms, 
by  imbedding  the  animal — ifter  careful  burdening  in  osmic  acid  or  in 
Miiller's  fluid,  and  afterwards  in  alcohol — in  celloidin,  and  using  the 
microtome.  The  sections  may  be  stained  double  with  htematoxylin  uniJ 
eoein,  and  mounted  in  balssra. 

The  general  nrmngement  of  the  generative  organs  in  the  proglot- 
tides of  tape  worms  may  be  well  seen  by  staining  in  eosin  oreosin-gly- 
cerin  after  moderate  hardening  in  dilute  alcohol,  and  then  squeezing 
the  segment  between  two  glass  slides.  The  itch  insect  and  louse  may 
he  soaked  for  a  few  hours  iu  turpentine  and  mounted  in  balsam.' 


I  DibUograii&n. — Especially  to  be  TecomnienJed  for  detailed  descriptions  of  human 
paratdtes,  togetber  with  practical  siiggMlioDS  tor  their  study,  is  tbe  Hoiall  work  of 
Oraun.  "  Die  IhiuTiscben  Paraail^n  dea  MeuBchen."  1888,  wbicb  contaios  also  the  more 
ImportsBt  blbllogtsphj. 

The  more  eiiteDded  classical  works  of  Cobholii,  "  EotoEoa  of  Men  nnd  Animals," 
I8T9.  and  K^eAtnnuitter  and  Ziirrt,  "  Die  Parasilen  des  Mcasoben,"  2d  ed  .  and  UiD 
work  of  LewJiari,  "  Die  Hcnucbtictieo  PnrasilcD."  sliould  be  cousuUed.  sod  contain 
VHluttble  blbliugrapby.  V^oub  forms  of  external  ponisitea  of  men  and  nnimali  ar« 
fully  dMcribed  and  illustrated  iu  the  work  uf  Mgitin,  "  Les  Parasites  el  In  Haladiw 
para«it4arc«cheErhoininG."etc,.  llffiO,  The  plates  of  Stein,  illuslratlng  the  CdKoda, 
1889,  are  carefully  executed.  In  the  "  Report  on  Trichina;  and  Trichmoni,"  in  1880. 
by  OUuirr.  Surgeon  in  tlie  Marine  llmpitui  Service,  will  be  found  an  illnslrated 
account  of  the  natural  history  of  this  parasite,  history  of  the  disease,  etc..  and  a  WC- 
D  the  L'oiled  Stnles. 


VEGETABLE    PARASITES. 


PARASITIC  FUNGI. 


These  lowly  vegetable  organisms,  which  are  of  not  infrequent  occurs 
renoe  on  and  in  the  human  body,  both  in  health  and  disease,  embrace 
the  structares  commonly  known  as  moulds  and  yeasts^  Of  these,  the 
moulds  are  of  the  greatest  importance,  and  these  present  varying 
degrees  of  significance.  The  scope  of  this  work  does  not  permit  us  to 
describe  either  the  natural  history  of  the  group  or  the  different  forms. 
For  this  we  refer  to  works  on  skin  disease  and  on  vegetable  parasites. 

We  may  simply  mention  as  the  more  common  and  important  the 
Achorion  Schonleinii,  or  farus  fungus;  the  Trichophyton  tonfiuranfty  or 
ringworm  fungus;  the  Microsporon  furfur,  or  the  fungus  of  pityriasis 
versicolor.  A  form  of  Aspergillus  is  of  occasional  occurrence  in  the 
external  meatus  of  the  ear  and  on  the  membrana  tympani.  The  pecu- 
liar white  pellicle  often  seen  on  the  mucous  membrane  of  the  mouth  and 
pharynx,  sometimes  in  adults  who  are  the  victims  of  exhausting  dis> 
eases,  but  more  often  in  young  children  (thrush)^  is  associated  with  the 
fungus  Oidium  albicans  (Saccharomyces  albicans). 

Actinomyces  (ray  fungus). — This  fungus  grows  in  radiate  masses, 
especially  in  the  jaws  of  cattle,  but  is  of  occasional  occurrence  in  man. 
The  disease  which  it  causes  is  called  actinomycosis.  The  fungous  mass 
may  form  a  large  tumor  in  the  jaw,  by  its  own  growth  and  by  the  forma- 
tion of  granulation  tissue,  which  is  apt  to  slough  and  spread  so  that 
not  only  may  the  tissues  of  the  tongue,  pharynx,  larynx,  etc.,  be  involved, 
but  nodules  of  similar  character  mavform  in  the  irastro-intestinal  canaK 
lungs,  skin,  etc.  These  nodules  were  formerly  considered  to  be  some 
form  of  sarcoma.  The  fungus  forms  little  yellow  masses  as  large  a^  a 
millet  seed  or  smaller,  which  are  scattered  through  the  new-formed 
granulation  tissue  or  mingled  with  the  pus,  giving  the  growths  a  very 
characteristic  appearance.  It  is  the  peculiar  radiate  grouping  of  the 
filaments  of  the  growth  (Fig.  20)  which  gave  rise  to  the  name  *•  ray 
fungus.'^    The  disease  is  propagated  from   one  animal  to  another   by 
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iiiocnUtinn  or  by  contact  of  the  growth  with  a  wouud  or  an  abrasion  ofl 
tho  mucouH  membrano.' 

For  convenience,  the  act inom ices  is  here  mentioned  in  conuection  I 
with  the  fnngi,  but  its  life  history  and  affinities  are  too  little  known  ai 
yet  to  enable  ns  definitely  to  claasiTy  it. 

The  tissue  containing  actinomycea  may  be  teased  in  a  fresh  state  | 


V\  t  w  * 


fnjRi  tb^  nuTDundUiff  UjHflfe- 

und  stained  in  an  alcoholic  solution  of  eosin.  SoctionR  of  the  diseased 
tiesiie  may  be  stained  double,  first  for  an  hour  with  orsptlle  and  then 
with  gcntinn  violet 

BACTERIA. 

Morphohgy  and  Phygiology — Bacteria  are  minute  vegetable  orgaii>< 
isms  of  the  lowest  and  simplest  form  allied  to  the  algs.  They  are 
widely  distributed  in  the  air,  water,  and  surface  soil,  and  are  particularly 
abundant  among  the  habitations  of  men,  or  wherever  animal  and  vege- 
table substances  are  undergoing  decay.  Putrefaction  and  putrefactivfl 
products  are  always  dependent  upon  their  presence  and  activity. 

The  bacteria  play  a  very  important  rdle  in  nature  in  virtne  of  their 
l>ower  of  feeding  upon  and  pulling  to  pieces  dead  organic  materialB.  K 
small  part  of  the  new  chemical  compounds  which  are  thus  formed  are' 
used  br  the  bacteria  themselves  for  the  purposes  of  their  own  nntritioDJ 
and  growth,  while  the  rest  are  set  free  to  servo,  sooner  or  later,  as  food  for' 
other  forms  of  plants  or  animals.  Some  of  the  chemical  eompouods  aeil 
free  by  the  growing  bacteria  are  bad-smelling  or  aromatic  gaaes;  somc 
are  inert  and  harmless  substances:  some  are  powerful  poisons,  and  may, ' 
when  they  have  aconmnlated  in  the  fluids  where  tbey  grow,  destroy  tbA* 
bacteria  which  have  produced  them. 


'For  genemi  consideratioa  of  the  fuDgi  aod  [beir  relations  to  disease,  consult 
FlUgipe,  "  Mikn>-urgsiunneB,"  1886. 


\*EOETABLE   PAEASITES.  85 

Bacteria  of  one  kind  or  another  are  invarialily  presGot  in  greater  or 
I  the  month,  nose,  lungs,  and  gaatro-inteetinal  canal  of 
taen  and  animals.  The  largest  of  them  arc  too  Btiiull  to  be  seen  with  the 
naked  eye,  and  the  smalleBt  reqnire  for  their  recognition  the  most  perfect 
powerful  of  our  microscopic  aids.  They  liave  varioua  shapes: 
"^apheroidal,  rod-tike,  filiform,  or  spiral.  They  are  simple  cells,  multi- 
plying, when  the  conditions  are  favorable,  with  extraordinary  rapidity, 
by  transverse  division,  or  by  the  formation  of  spores  which  develop  into 
the  adult  forma.  They  are  formed  of  a  membrane  inclosing  the  proto- 
plasm, which  may  appear  homogeneous  or  granular. 

They  lie  sometimes  singly,  sometimes  in  pairs  or  chains,  and  some- 
times in  masses  imbedded  in  a  transparent  gelatinous  substance,  and  are 
then  called  zooglaa  colonirs.  Some  are  capable  of  performing  rapid 
movements,  others  not,  and  the  same  form  may  be  at  one  time  mobile 

I  and  at  another  immobile.     Some  of  them  have  a  cilium  at  the  ends  by 
means  of  whose  vibrations  tliey  may  perform  active  progressive  move- 
pDents.     Some  are  surrounded   by  a   homogeneous  envelope  called   a 
topsule. 
They  require  for  their  nourishment  nitrogen  and  the  hydrocarbons; 
iDzygen  is  necessary  for  the  proliferation  and  activities  of  some  forme, 
^d  for  others  not. 
'      They  are  active  only  in  the  presence  of  moisture,  but  when  this  and 
other  conditions  favoring  their  activities  fail  they  do  not  necessarily  die, 
but  some   forms   may  remain,  either  as  spores  or  as  fully  developed 
organisms,  for  long  periods  wholly  dry  and  inert,  but  capable  of  resuming 
their  activity  whenever  they  are  again  restored  to  favorable  conditions. 
^^      8ome  are  and  some  are  not  very  sensitive  to  changes  of  temperature. 
^Kit  a  temperature  below  -I-  6°  C.  they  are  incapable  of  activity  or  pro- 
^^mferation,  but  some  forms  are  not  killed  by  a  temperature  of  —111"  C. 
^^be  the  temperature  is  raised,  their  activities  increase  up  to  a  certain  point. 
^Btt  may  be  said  in  general  that  they  are  most  active  at  about  the  tempera- 
^^Hire  of  the  body,  although  species  differ  considerably  in  this  respect, 
^^^n  fluids,  many  bacteria  are  killed  by  a  temperature  of  80°  C,  and  all  are 
killed  by  a  temperature  of  100"  C.  (the  boiling  point  of  water)  if  this 
be  long  enough  continued.    When  dry,  they  resist  much  higher  tempera- 
tures than  when  moist.    The  spores  are,  as  a  rule,  more  resisiant  to  high 
Kjmperaturea  than  the  bacteria  themselves;  some  having  been  exposed, 
ry,  to  a  temperature  of  140°  C.  without  destruction  of  life.     Fluids 
intaiuing  the  spores  of  bacteria  which  resist  very  high  temperatures 
may  be  sterilized  by  boiling  for  a  short  time,  then  being  allowed  to  stand 
at  ordinary  temperatures  for  several  hours,  and  then  again  boiling;  this 
procesB  being  repeated  several  times.     In  this  way,  although  the  spores 
■-themselves  are  not  killed  by  the  heat,  the  bacteria  into  which  they 
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ilerelop  during  the  intervals  are  hilled,  bo  that  finally  the  medintn  iti 
entirely  freed  from  both  living  sponja  iind  adult  bacteria. 

Certain  disinfecting  agents,  whou  brought  into  contact  with  bacteria, 
are  capable  of  greatly  reducing  their  activities,  or  destroying  them  al- 
together; but  different  forms  differ  greatly  in  their  power  of  rosifiting 
the  action  of  these  agents.  The  spores  of  certain  bacteria  are  exceed- 
ingly resistant,  much  more  so  than  the  bacteria  themselves,  to  the  action 
of  disinfecting  agents.  Among  these  disinfectants  may  W  mentioned  I 
sulphurous  acid,  bromine,  creolin.  carbolic  acid,  aud  especially  solutions  I 
of  corrosive  sublimate,  which  is  very  inimical  to  the  life  of  most  bacteria 
and  their  spores,  even  in  extremely  dilute  solutions. 
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Cia»sificntioH  of  Bdcleria  ^Tlie  eyatomatic  study  of  these  orgnniemi  I 
by  exact  and  reliable  methods  ia  of  such  recent  date,  they  are  so  small  j 
and  difficult  to  examine  completely,  and  so  much  uncertainty  still  exists  I 
about  the  character  and  life  history  of  many  known  forms,  that  a  satis-  1 
factory  and  scientific  classiGcatton  of  them  is  not  yet  {lossible.  Fur  iheJ 
«tko  of  convenience,  however,  we  group  the  various  known  specie*  ao-i^ 
cording  to  their  shape  : 

1.  Splieroiilftl  bacteria. 

n.  fiod-ihapeii  or  fili/urm  bacleria. 

I II.    Spiral-rhaped  bacteria. ' 

This  clasfiili cation  or  grouping  of  the  bacteria  is  temporary  and  pro*l 
visional,  and  as  our  knowledge  increases  will,  no  doubt,  be  essentially  J 

'  In  BilctiUon  U)  tliisae,  tbere  ore  a  few  formi)  wblch  preaenl  such  varinble  Bhtpw  ia  \ 
^xtlvnuS,  [ihnses  of  tb^r  growth  thai  they  form  a,  rallier  ludeHnit^  crlaaa  bj  themBolvea.  J 

When  tht!  bacteria  kk  growfog  under  unfarurable  conditious,  or  when  Ihey  ai 
urdmil,  llicy  may  nssume  various  dUlorted.  bizariv  shaixs,  which  art  called  innAulioi*  | 
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modified  or  altogether  replaced  ;  but  it  is  at  present  almost  indispensable 
for  purposes  of  study. 


I.    SPHEROIDAL  BACTERIA. 

The  most  common  and  important  genus  of  this  group  of  bacteria  is 
Mici'ococeus,  of  which  there  are  many  species.  Some  of  these  are 
capable  of  producing  coloring  materials  of  various  kinds  in  the 
nutrient  media;  others  induce  different  forms  of  fermentation;  still 
others  occurring  in  the  body  in  connection  with  various  diseases  are 
called  pathogenic  micrococci  The  cells  of  most  of  the  species  of  mi- 
crococci are  very  small,  having,  for  the  most  part^  a  diameter  of  less  than 
1  ^  (0.001  mm.);  but  some  forms  are  considerably  larger.  They  occur 
either  singly  or  joined  together  in  j)SL\r&—diplococcu8j  in  longer  or 
shorter  beaded  chains — streptococci;  or  in  zoogloea  masses  (Fig.  22). 
They  are  believed  never  to  exhibit  spontaneous  movements,  although 
liable  to  show  the  Brownian  movement.     The  species  differ  from  one 
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Fio.  S2.— Spheroidal  Bactkria  (ocnub  Micrococcus). 

1.  Microcoocus  from  ulcerative  endocarditis,    a,  single;  6,  zoOgloaa. 

8.  Micrococci  cultivated  from  laboratory  dust,    a,  in  pairs  (diplococcus  form) ;  6,  in  tetradH, 
M.  tetragenous;  c,  in  chains  (streptococcus  fonta).    Stained  with  fuchsin. 


another  in  size,  sometimes  slightly  in  shape,  in  mode  of  grouping,  in 
refractile  power,  and  in  their  physiological  activities. 

Among  the  color-producing  micrococci  may  be  mentioned  the  Micro- 
coccus luteus,  which  is  common  in  the  dust  of  the  air,  and,  when  growing 
in  masses,  forms  yellow  droplets  on  the  surface  of  boiled  potatoes  or  other 
nutrient  media. 

The  Micrococcus  urece,  which  frequently  occurs  in  urine,  induces 
ammoniacal  fermentation.  Other  species  are  found  in  fermenting  wine 
and  in  a  great  variety  of  putrefying  substances. 

The  so-called  pathogenic  micrococci  belong,  as  a  rule,  among  the 
minuter  forms,  and  morphological  distinctions  between  the  species  are  as 
yet,  for  the  most  part,  wanting. 

Micrococci  have  been  found  at  the  seat  of  lesion  or  in  various  parts 
of  the  body  in  diphtheria,  scarlet  fever,  erysipelas,  ulcerative  endocardi- 
tis, cerebrospinal  meningitis,  pneumonia^  osteo-myelitis,  siud  periostitis, 
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pi/amia,  puerperal  fever,  (/onorrkwa,  and  in  connection  with  Tarioni^ 
jilmses  of  suppurative  infiammation. 

Their  occurrence  and  significance  will  be  considered  iu  the  descrip-  I 
tiona  of  the  lefiions  of  these  diseases  in  the  section  of  this  book  devoted  | 
to  Special  Palhulopy. 

Micrococci  have  been  described  as  occurring  in  connection  with  a  I 
large  Daniber  of  other  diseases,  but  without  proof  of  their  causative  reltf-  1 
tion  to  them. 

Another  genus  of  sphero-bacteria  is  Sarcina,  which  embraces  several  I 
8{>ecies.  Among  these  is  the  S.  venln'culi,  consialing  of  large  cella  | 
usually  grouped  in  clusters  of  four  to  sixteen.  They  are  found  in  the  I 
atoniach,  both  in  health  and  disease,  but  are  not  proven  to  stand  i 
(■Hitgntivc  relation  to  the  diseased  conditions  in  which  thev  occur. 


II.    R0I)-8IUPED   OR    PILIFORU    BACTERIA. 

The  most  common  and  important    genus  in  this  group  is   called  ' 
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BticiUua.     i^ome  of  the  bacilli  are  short,  and  are  apt  to  he  grouped  in  J 
piiira  (see  Fig.  23). 

Some  are-long  and  may  form  chains  or  threads  (see  Fig.  34)  ;  Bome   ' 
are  slightly  curved,  and  when  joined  togolher  end  to  end,  as  is  apt  to 
oc«ur  in  their  growth,  they  form  spirals  (Fig  25). 


Fto   St.  ria.  B. 

a.  U.— Bunuj  4Iujiomd  Emd  to  Chs,  roiuaiia  C 
CulUnted  rrom  laboratorr  tit. 
Fto.  »  -Cinvcp  Bacilli  roaxDici  Hpiiui.  Chai 
BjilrllliUD  [jTOKeDoni. 


Some  of  the  bacilli  are  immobile;  others  are  capable  of  performing  1 
the  most  varied  movements  when  auapended  iu  fluids.  Many  of  the  I 
bacilli  are  concemet!  in  the  ordinary  processes  of  decay  which  we  oall  J 
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Epntref action,  and  are  eutirely  harmless  when  introduced  into  the  human 
«r  animal  body.  Man;  pruduce  brilliant  colors,  red,  yellow,  green,  etc., 
ffrheu  growing  in  large  masses. 

I  Certain  bacilli  are  capable,  wheu  they  gain  access  to  the  body,  of  iu- 
pncing  serious  disease,  and  even  death — pathogenic  bacilli.  Thus  oinlig- 
^iit  pustule,  tuberculosis,  typhoid  fever,  leprosy,  glanders,  Asiatic 
lllioleru,  have  been  proven  to  be  caused  by  different  species  of  bacilli, 
[^bich  will  be  considered  later  in  this  book  under  their  appropriate  bead- 

tiUi  of  septicemia  of  niiee. — Dr.  Koch  has  described  small  bacilli 

to  1  /tloQg — occurring  sometimes  in  pairs,  eonietimes  in  chains. 

Aieh  are  found  as  spores  or  as  developed  bacteria  in  a  great  variety  of 

^ntre^ng  fluids.     They  may  be  readily  cultivated  on  gelatin,  and  tbV 

nnoculation  of  the  pnrilied  organisms  or  of  the  putrefying  fluids  into 


house  mice  produces  symptoms  characteristic  of  septicajmia.  The  bacilli 
may  be  found  in  great  numbers  in  the  leucocytes,  in  the  sulicutaneous 
tissue  about  the  seat  of  inoculation,  and  very  generally  in  the  blood- 
vessels. The  aninmls  may  die.  or,  if  they  survive,  exhibit  a  marked  im- 
munity from  the  cburacteristic  effects  of  subsequent  inoculations.  Field 
mice  are  not  affected  by  inoculation  with  these  bacilli,  and  rabbits  usu- 

I  ally  but  slightly. 

Bacilli  of  malignant  mdema  of  luice,  guinea-pigs,  ami  rabbitn. — These 

^re  from   3  to  3.5  ^t  long,  rounded  at  the  ends.     They  frequently  occur 

3  pairs,  and  may  exhibit  spontaneous  movements.     They  occur  in  culti- 

"vated  soil,  in  hay,  putrefying  finids,  and  elsewhere.     When  introduced 

I  into  the  subcutaneous  tissue  of  the  above-named  animals,  they  jiroliferate 
»nd  produce  a  wide-spread  cedema  about  the  seat  of  inoculation.  In  the 
tclear  reddish,  cedematons  fluid  multitudes  of  the  bacilli  may  be  found. 
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Aft?r  deHtli  they  may  be  found  in  the  blood,  in  the  juJcgb  of  interoat 
orgHns,  or  upon  serous  Burfaces.  It  is  very  difficult  to  cultivate  tliem 
outdjiie  of  tbe  body.  A  large  number  of  other  bacilli  are  known  vhicb 
i^Hiise  (iiee^se  when  iuocnlated  into  animnls. 

Leplotkrix. — There  eiist  under  almost  all  conditions  in  the  montb 
and  about  the  junction  of  the  teeth  and  gums,  single  or  in  larger  or 
■mailer  masses,  long,  slender,  filiform  bacilli,  usually  without  tranaverse 
divisions,  which  have  received  r.he  general  name  Leplolkrix  httccalig. 
There  are  eome  reasoiia  fur  supposing  that  they  may  be  concerned 
oarios  of  the  teeth.  In  connL-ction  with  which  they  are  often  found.  But 
beyond  this  fairly  well-founded  conjecture,  we  have  no  reason  to  suspect 
them  to  be  of  any  pathogenic  signiGcauco.  They  are  fre([iienlly  entan- 
gled among  scattered  or  larger  and  smniler  masses  of  micrococci  (Pig. 
2T).     Leptothrix  is  a  general  name  only,  and  we  do  not  know  whether 


:h  of  ■  healthy  penoo. 


it  represents  a  single  genus  or  species,  or  whether  it  is  mude  up  of  unde- 
veloped forms  of  some  varieties  of  bacillus. 


III.    BPIRAL-SIIAPED   HAITEKIA. 

The  Spirals  of  these  cells  may  be  close  or  open,  few  in  number  or 
numerous;  some  of  them  are  ciliated  at  the  ends.  One  of  the  common 
genera  of  these  bacteria  is  Spirillum,  S.  rugula  occurs  in  swamp 
water,  on  the  surfaces  of  the  teeth,  and  in  feces.  It  is  thick,  has  open 
spirals,  and  occurs  in  chains  or  interlacing  masses.  Other  species, 
among  which  may  be  menlioued  S.  serpens  (Fig.  28),  occur  in  stagnant 
water  and  in  putrefying  fluids. 

Another  important  genua  of  spiro-bacteria  is  Spiroehate,  whose  cells 
are  in  general  larger  and  more  flexible  than  those  of  eptrillnm,  with  mora 
closely  set  spirals. 

Spirochete  denlicola  is  found  in  the  mucous  membrane  of  the  montti 
and  on  the  teeth  mixed  with  leptotbrix,  and  also  in  carious  teeth.  It  ia 
iisaally  ahout  10  to  20  /t  long,  and  pointed  at  the  ends  (("^ig.  29).  S, 
filieatitis  is  about  110  to  325  f*  long,  very  slehder,  with  many  spirals,  and 
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Vtlinit  eixU      It  mores  with  great  rapidity,  iind   is  frequently  found  in 
summer  in  ewamp  water  and  in  eave-troiigha. 

One  of  tlie  more  important  specieB  of  this  group  is  that  causing 
l{(.Oapfling  Fever,  under  which  heading  it  will  be  describeil. 

It  should  always  be  borne  in  mind,  in  esamining  ti&Bues  taken  from 
.  the  dead  body,  that  various  formti  of  bacteria  commence  to  proliferate  in 
Ltlie  fluids  and  tissues  very  soon  after  death,  and  may  develop  in  extra- 
Burdinary  numbers  in  a  very  short  time. 

The  bacteria  arc  often  dividbJ  into  two  great  groups  depending  upon 

le  conditions  under  which  they  live.     Those  which  nourish  themselves 

WpTt  dead  organic  material  are  called  naprophyteii  or  naprophytic  bacleria; 

wtbosv  which  feed  upon   living  organisms,  ^arusi/es  or  parasitic  bac- 

While  some  of  the  parasitic  bacteria  are  always  parasitic  {oMigatory 
mparasites),  there  are  others  which  are  only  occasionally  jtarasitic;  these 
\.%Te  called  facultative  parasites.     There  are  others,  furthermore,  which 


r 
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nsnally  are  parasitic,  but  occasionally  live  as  saprophytes;  these  ftre 
facuUalive  saprophytes. 

This  classiUcation  is  by  no  means  an  exact  one,  hut  it  serves  a  useful 
purpose  in  indicating  in  a  general  way  the  favorite  life  conditions  of 
different  forms  of  bacteria. 

The  Relations  of  Bacteria  to  Disease. — Bacteria  of  various  forms  may 
occur  on  the  surface  of  the  skin  and  mucous  membranes,  and  in  the 
lungs,  exerting  no  apparent  influence  whatever,  so  far  as  we  cau  judge 
by  morphological  appearances,  upon  the  eurroumling  parts.  They  may 
ocoar  on  the  surface  of  wounds,  ulcers,  etc.,  without  the  production 
of  any  evident  changes;  they  Hometimes  lie  within  cells  which  appear 
otherwise  perfectly  normal.  On  the  other  hand,  the  cells  and  tissnea  in 
their  vicinity  may  show  very  marlted  alterations,  which  are  presumably 
due  to  their  influence.  The  cells  may  be  swollen,  their  nuclei  may 
break  down  or  disappear,  and  tho  protoplasm  may  be  converted  into  a 
mass  of  shining  or  coarsely  granular  particles,  or  may  completely  disiu- 
tegrutc.     The  intercellular  substance  near  the  bactena  may  also  soften 
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nni)  <1  tflintegrate.  In  n  word,  the  tissue  in  their  imniciliate  vicinity  i'k 
often  found  in  a  condition  of  necroais  of  one  kind  or  another.  The 
walU  of  hlood-vesseU  near  vhich  they  lie  may  die.  and  the  blood  which 
they  carry  may  form  thrombi.  The  bacteria  may  themeelvea  enter  the 
veeeels  and  proliferate  in  the  blood;  they  may  be  swept  away  as  emboli 
to  remot«  parts  of  the  body  (Fip.  30),  and  establish  new  foci  of  bacterial 
proliferation  and  tisene  necrosis.  Some  forma,  instead  of  cansitig  th« 
immediate  death  of  the  tissue,  appear  to  incite  inflammatory  changes 
about  themselves  (Fig.  31).  Tliesemny  be  simple,  and  similar  to  those 
produced  by  the  presence  of  any  irritating  foreign  body;  or  it  would 
seem  that  the  bacteria  may  determine,  in  some  way  as  yet  onknown  to 
us,  very  peculiar  and  characteristic  inflammatory  changes,  which  may 


result  in  the  formation  of  new  tisfiues  of  various  kinds.  Some  forms  of 
bacteria  find  in  tlie  blood,  others  in  the  lymph  spaces  and  Teseelfl,  the 
conditions  most  favorable  for  their  proliferation. 

As  the  bacteria  grow  in  the  lisenes  or  fluids  of  the  body,  they  form 
and  Eet  free  various  kinds  of  chemical  compounds.  These  are  called 
ptomaines;  and  some  of  these  ptomaines  are  very  poisonous  indeed.  It 
goems  at  present  highly  probable  that  a  largo  proportion  of  the  delet«ri- 
ous  effects  which  pathogenic  bacteria  may  cause  as  they  grow  in  the 
body  are  due  to  the  ptomaines  which  they  elaborate  and  set  free. 

It  will  be  seen,  from  what  has  now  been  said  of  the  bacteria,  that  in 
different  parts  of  the  system  in  health,  and  in  a  largo  number  of  diseased 
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tondidoDS,  Tartoue  forms  of  bacteria  occur;  bnt  it  is  quite  evident  that 

ihe   st^ificance  which  we  must  attach  to  their  mere  preaeiice  varies 

Mitly.     In  a  large  number  of  cases,  especially  when  on  parts  exposed  to 

e  air  or  iu  the  gas tro- intestinal  canal,  tliej  are  evidently  of  no  more 

tance  than  so  mnch  inorganic  dust.     When,  however,  special  forms 

t  bacteria  are  found  to  occur  uniformly  in  connection  with  well-defined 

;aiiee,  or  in  tiieir  lesions,  the  conjecture  is  certainly  justified  that  they 

\l  have  something  to  do  with  their  production.     Yet  In  all  sucb  cases 

B  have  to  consider  the  possibility  that  it  is  the  diseased  state  or  the 

Ibaracter  of  the  lesion,  produced  perhaps  by  other  ceases,  which  aSords 
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conditions  suitable  for  bacterial  growth,  and  that  they  may  consequently 
occnr  in  considerable  numbers;  while  iu  the  absence  of  these  conditions 
they  would  be  unable  to  develop.  Even  the  constant  occurrence  in  the 
body,  in  certain  diseases,  of  bacteria  which  evidently  produce  well- 
marked  local  effects,  either  inflammatory  or  degenerative,  does  not  abao- 
Intely  prove  their  cansative  relation  to  the  disease,  although  it  renders  it 
(t  a  certain  degree  probable. 
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In  order  to  absolutely  prove  the  bacterial  origin  of  nn  iufectioas  rlis- 
ease,  v/v  must  not  only  be  able  to  demonstrate  tbe  eonstunt  prceonce  ia 
the  body  at  some  time  of  »  spocia!  form  of  baeterta,  but  we  must  obtain 
them  in  an  absolutely  pure  condition,  unmixed  with  any  other  living 
thing,  or  with  any  chemical  subetance  not  belonging  to  tliem,  and,  by 
the  introdnction  of  the  purified  organisms  intoa  healthy  animal,  be  able 
to  produce  the  dieease  in  some  definite  form.  When  all  Ihid  is  duns, 
and  not  before,  can  we  assert  with  absolute  certainty  the  csusatire  rela- 
tion between  a  given  form  of  bacteria  and  any  special  infectious  diseoM. 
But  the  fulfilment  of  these  strict  requirements  is  very  difficult  in  many 
cases,  and  in  some,  apparently,  almost  if  not  quite  impossible;  for  we  must 
remember,  in  the  first  place,  that  the  lower  animals,  upon  which  aloae, 
for  the  moat  part,  inoculation  experiments  are  practicable,  are  appar* 
ently  not  subject  to  certain  important  diseases  of  meu;  and  second,  tbat 
they  present  among  themselves  the  most  marked  differences  in  the  de- 
gree and  manner  in  which  they  are  alTected  by  the  inosculation  of  patho- 
genic bacteria.  Desirable  as  is  the  eompletu  fullilmeut  of  the  above 
requirements  in  every  case,  it  must  be  admitted  that  a  reasonable  cer- 
tainty regarJing  the  bacterial  origin  of  a  given  disease  may  be  arrived  at 
without  positive  results  from  the  inoculation  of  the  bacteria  asaooiated 
with  its  lesions. 

The  discuaaion  of  the  probabilities  of  the  bacterial  origin  of  certain 
classes  of  disease,  and  the  long  series  of  phenomeua  exhibited  by  ibem, 
which  the  bacterial  theory  very  satisfactorily  ex[>laius,  does  not  fall 
within  the  scope  of  this  book. 

The  complete  demonstration  which  certainty  requires  has  as  yet  been 
fnmished  in  but  a  veryamall  numberof  cases.  In  acousiderablenuuber 
of  other  cases,  although  the  complete  cycle  of  proof  has  not  yet  been 
established,  enough  has  been  done  in  the  way  of  study  and  experimoDt&- 
tion  to  render  it  altogether  probable  that  certain  forms  of  bacteria  are 
the  cause  of  the  diseases. 

Coiulilioiis  Inftuencinff  (he  Occurrence  of  Bacterial  Diseases. — It  has 
been  learned,  as  the  result  of  a  great  deal  of  observation  and  experi- 
ment, that,  although  certain  diseases  are  invariably  caused  by  the  pre- 
sence and  growth  in  the  body  of  particular  species  of  bacteria,  and 
never  occur  without  tbem,  still  there  are  various  other  accessory  factors 
which  have  a  very  important  bearing  upon  the  inception  and  course  of' 
the  diseases.  Thus,  while  Ihe  presence  in  the  body  of  a  particular 
spcviea  of  bacteria  is  the  most  signilicaut  and  fundamental  of  the  de- 
termming  agencies  in  the  bacterial  diseases,  the  nurahera  in  which 
they  are  present — i.e.,  the  siEc  of  dose— and  the  varying  virulence  which 
the  aame  apecies  under  different  conditions  possesses,  as  well  as  the  vary- 
ing oapacity  of  resistance  to  the  incursions  of  the  germs  which  the  bodj 
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xUs  at  different  times  and  under  differing  coiiditione  exhibit,  un?  all 
ifactors  of  the  greatest  moment. 

It  should  be  Rlways  borne  in  mind  that  the  human  body  is  a  great 
laggregate  of  groups  of  co-ordinated  cells  which,  under  normulcoudit  ions, 
■bII  act  in  harmony  for  the  mainteauuce  of  the  life  and  ftinctlons  of  the 
individual.  The  cella  and  cell  communities  in  health  not  only  do  this, 
but  they  have  the  power  of  resisting  and  to  a  certain  extent  overcoming 
the  various  deleterious  agencies  to  which  the  body  is  more  or  less  con- 
stantly liable. 

What  we  call  hereditary  or  acquired  predisposition  to  a  bacterial 
■'disease,  such  as  tuberculosis,  for  example,  is  simply  a  lack  of  the  usual 
capacity  of  the  cells  of  the  body — whether  through  a  structural  or  phy- 
siological fault  we  do  not  yet  know — to  cope  with  the  destructive  ten- 
dencies  of  the  living  bacteria  when  once  they  gain  a  foothold  in  the 
^   body. 

^b  We  thus  see  that,  in  studying  the  conditions  under  which  bacterial 
^■diseases  occur,  the  work  is  by  no  means  complete  when  we  have  demon- 
^Blrtrated  the  bacterial  species  which  causes  the  disease,  but  that  then  the 
^r  JDore  obscure  determining  and  influencing  agencies  must  be  worked 
^Kont  in  each  particular  case. 

^R  Phagocytes.— \t  la  well  known  that  the  introduction  into  the  body 
^Wtven  of  extrepiely  virulent  species  of  buctena  does  not  always  cause  dis- 
^■ttiee.  It  is  furthermore  established  that  when  recovery  from  a  bacterial 
IV  disease  occurs,  the  germs  after  a  time  disappear  from  the  body.  Those 
well-known  facts  show  either  that  the  body  possesses  the  power  of 
directly  destroying  certain  bacteria,  or  of  furnishing  conditions  which 
are  so  unfavoVable  for  their  life  that  they  die. 

It  is  believed  by  many  that  certain  cells  of  the  body  are  capable  of 
taking  up  bacteria,  which  get  into  the  tissues,  into  their  protoplasm,  and 
Itbere  destroying  and  perhaps  digesting  them,  and  that  thus  the  destruc- 
tion of  bacteria  in  the  body  may  be  brought  about. 

Others  believe  that  certain  of  the  body  tells,  the  leucocytes,  for  ex- 
nple.  which  are  often  found  gathered  about  masses  of  bacteria  in  the 
(dy,  cut  off  the  supply  of  oxygen  or  nutriment  from  the  germs  and  thus 
e  their  deat ruction. 

The  cells  which  take  np  into  their  bodies  the  bacteria,  as  well  ag  other 
foreign  bodies,  are  called  Phagocytes,  This  assumed  mode  of  destruc- 
tion of  bacteria  forms  a  most  suggestive  and  fascinating  hypothesis,  but 
its  signiBcauce  and  importance  are  not  yet  very  fully  demonstrated. 

The  reasons  for  believing  that  certain  well-known  and  important  dis- 

I  are  caused  by  bacteria,  as  well  as  a  description  of  the  particular 

brganisms  concerned,  will  be  found  in  that  part  of  this  book  which  treats 
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in  detail  of  the  leeiona  of  vaHouiJ  parts  of  the  body  or  of  the  losions  of 
the  general  diseases. 

ilETHOI>»   OF   STUDYINO    BACTEKIl. 

The  simplest  mode  of  studyiitg  bacteria  is  to  examine  them  either  in 
tile  fluids  in  which  they  lie.  or  in  thin  eections  of  the  tissues  mounted 
in  oue-half-por  c«nt  salt  solution,  and  for  the  study  of  many  of  the  phe- 
nomena of  life  this  method  is  important.  The  tissne  and  other  el^ 
ments,  however,  with  which  ihey  are  often  associated,  greatly  interfere 
with  the  study  of  the  bacteria,  and  many  forma  are  so  small  as  to  be 
scarcely  recognizable  in  the  natural  condition. 

By  far  the  most  important  aid  in  the  morphological  study  of  the  baiv 
teria  ia  derived  from  the  use  of  staining  agents.  Most  of  the  bact«ri* 
are  stained  more  or  le^s  readily  by  one  or  more  of  the  aniline  dyes.  The 
ease  with  which  they  are  colored  varies  considerably  in  different  species 
and  with  the  different  dyes.  The  tissue  elements,  and  a  variety  of  other 
materials  with  which  the  bacteria  may  be  aeaociated,  also  atain  more  or 
K-Bs  readily  at  the  same  time;  but  most  of  these  part  with  thetr  color 
more  readily  than  do  the  bacteria,  on  being  treated  with  alcohol  or 
dilute  acids.  We  are  thus  enabled  to  obtain  a  differentiation  in  color 
tietween  bacteria  and  other  structures.  The  bacteria,  moreover,  diffn* 
Hiuong  themselves  in  respect  to  the  tenacity  with  which  they  hold  their 
stain  in  the  presence  of  decolorizing  agents;  and  upon  this  fact  is  based 
one  of  the  important  methods  of  disttnguiehlng  between  diSereot 
species. 

Among  the  aniline  dyes  more  commonly  employed  for  bacteria  stain- 
ing may  be  mentioned  fuchain,  gentian  violet,  methylene  blue,  and  Bi*>^ 
mark  brown.  Of  these,  the  fnebsin  and  gentian  violet  are  the  best  foi 
ordinary  purposes. 

A  saturated  alcoholic  solution  of  those  dyea  ahould  be  kept  in  > 
tightly  stoppered  bottle,  and  from  this  the  more  dilute  solutions  re- 
quired tor  staining  may  be  prepared.  For  ordinary  purposes,  one  part 
of  the  alcoholic  solution  of  fuchsin  or  gentian  violet,  added  to  twenty 
parts  of  water,  will  give  a  staining  solution  of  suitable  strength.  ' 
ehouJd  be  prepared  in  small  iguuiitities  as  required,  since  it  does  uotkeep 
well,  and  a  granular  pri>cipitate  is  apt  to  form  in  a  few  daya. 

Special  stains  and  modes  of  staining,  such  as  are  necessary  for  soma 
forma  of  bacteria,  such  aa  the  tubercle  and  typhoid  bacillus,  will  be  dft» 
scribed  nnder  the  appropriate  headings.  We  are  speaking  here  only  o 
(hi- general  methods. 

Tu  Stain  Itaclrrui  in  Fluiih. — A  small  drop  of  the  fluid  is  placet!  OD 
a  cover-glas^,  spread  a  little  with  a  needle,  and  allowed  to  dry  by  evapo~ 
ration  in  the  air  or  by  gentle  boating  high  over  a  flame.  The  cover*, 
gl.i.«!i  is  now  held  with  the  foi-ceps,  and — specimen  side  up — passed  mode* 
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rately  rapidly  three  times  throagh  the  flame  of  an  alcohol  lamp  or  a 
Bunsen  burner.  The  material  on  the  cover  should  not  be  burned.  This 
beating  not  only  fixes  the  contents  of  the  fluid  firmly  on  to  the  glass,  so 
that  it  will  not  easily  soak  off,  but  it  renders  insoluble  any  albuminous 
materials  which  may  be  mixed  with  the  bacteria,  and  which  miglit  other- 
wise interfere  with  subsequent  examinations,  by  forming  granular  pre- 
cipitates. 

A  drop  of  the  aqueous  staining  fluid  is  now  put  on  to  the  dried  speci- 
men on  thlB  cover-glass,  and  if  this  be  held  in  the  forceps  and  tilted 
slightly  up  and  down  a  few  times,  so  as  to  bring  fresh  portions  of  the 
staining  fluid  into  contact  with  the  bacteria,  the  staining  will  usually 
be  completed  in  two  or  three  minutes.  The  stain  is  now  washed  off 
with  a  jet  of  water  from  the  wash-bottle,  and  the  specimen  is  either 
mounted  directly  in  a  drop  of  water  for  temporary  study,  or  the  washing- 
water  is  drained  off,  and  after  drying  in  the  air  is  mounted  directly  in 
balsam. 

It  is  well  to  use  balsam  which  has  been  softened,  when  this  is  neces- 
sary, with  oil  of  cedar  or  xylol,  since  chloroform  is  apt  to  decolorize  the 
bacteria. 

If  the  bacteria  which  are  to  be  stained  are  in  solid  masses,  as  is  apt  to 
be  the  case  in  pure  cultures  on  solid  media  (see  page  99).  a  small  drop 
of  distilled  water  should  be  first  put  on  the  middle  of  the  cover-glass, 
and  a  very  minute  quantity  of  the  bacteria  mass  rubbed  into  it  with  a 
needle,  and  then  dried  and  stained  as  before. 

To  Stain  Bacteria  in  Tissues. — The  tissues  should  be  well  hardened 
in  alcohol.  Thin  sections  are  placed  in  the  above-described  coloring  solu- 
tions, where  they  may  remain  from  one  to  ten  hours.  Gentle  warming 
(40°  to  50°  C.)  will  hasten  the  staining.  The  entire  tissue  as  well  as  the 
bacteria  is  in  this  way  deeply  colored  The  sections  are  rinsed  with 
distilled  water  and  then  placed  in  alcohol.  This,  with  varying  degrees 
of  rapidity  with  different  stains  and  tissues,  gradually  extracts  the  color 
from  the  tissue,  most  slowly  from  the  nuclei.  The  time  required  and  the 
exact  degree  of  decolorization  to  be  sought  for  must  be  learned  by  experi- 
ence in  different  cases.  Sometimes  five,  sometimes  thirty  minutes  are 
required.  It  is  often  necessary,  and  the  decolorizing  of  the  tissue  is 
thereby  hastened,  to  add  a  few  drops  of  acetic  acid  to  the  alcohol. 
When  acetic  acid  is  used,  it  should  be  finally  thoroughly  washed  out  by 
alcohol.  The  specimens  are  now  cleared  up  by  oil  of  cloves  and 
mounted  in  balsam.  Oil  of  cloves  removes  the  color  from  some  forms 
of  bacteria,  and  in  this  case  xylol  or  oil  of  bergamot  should  be  substi- 
tuted for  it.  In  specimens  prepared  in  the  above  way,  the  nuclei  of  cells 
usually  retain  to  some  extent  a  color  similar  to  that  of  the  bacteria,  hut 
their  size  and  shape  serve  for  the  differentiation. 

A  much  more  generally  useful  method  of  staining  bacteria  in  the  tis- 
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•lies  tlian  that  just  given,  nltliough  nnt  iu  alt  oases  iippliunble,  is  tin 
known  as  Gram's  method.  The  t  is:jnes  from  wliicli  the  sections  are  mad* 
flhoulil  liavp  been  liarilened  and  |irpserveil  in  alcohol.  The  sectiunM  are' 
Btaineil  for  from  two  to  four  tninutuH  in  aniline-gentian-viohl  noluti 
This  iH  prpparpd  as  follows:  5  c.c.  aniline  oil  are  added  to  100  c  e.  diBtilleil 
water;  this  mixture  is  well  shaken,  and  the  excess  of  anitioe  oil  is  fil- 
tered off  through  a  moistened  pajwr  filter.  To  the  clear  filtrate  sntii rated 
uloohulic  solution  of  gentian  violet  is  udded  until  the  fluid  twuuiuei 
Ojialoaoent  (uhotit  1  part  nf  the  dye  to  10  of  the  wiilcr  will  nsuullj  b*. 
enough).  A  ginnll  quantity  only  of  thiBflntd  should  l)e  prepared  at  once, 
as  it  does  not  keep  very  well. 

From  the  etaining  solution  the  sections  are  transferred  directly  to  a 
solution  of  iodine  in  potassium  iodide  and  water  (1  1.0 — KI  a.O— H,0 
3(W,0).  In  this  they  remain  from  one  to  three  minutes,  a  precipitate 
foruiing  in  the  solution  and  the  sections  becoming  of  a  dark  reddish  or 
slato  color.  The  sections  are  now  transferred  to  absolute  alcohol,  which 
gfaould  bo  changed  two  or  three  limes  so  as  to  dehydrate  tlie  speoimcD, 
which  at  the  same  time  will  lose  mnch  of  its  color.  Finally  the 
decolorizution  is  completed  and  the  section  cleared  up  by  oil  of  cloves* 
and  it  may  then  bo  mounted  in  balsam.  Very  little  color  slionld  be 
visible  to  the  naked  eye  in  the  specimen  when  it  is  ready  to  mount.  II 
the  specimen  have  been  imbedded  iu  ccUoidiu  for  the  purpose  of  section- 
cutting,  this  will  be  dissolved  from  the  sections  by  the  oil  of  cloves. 
Then  it  is  well  to  use  u  second  portion  of  oil  of  cloves,  so  as  to  get  rid  of 
the  auperfinons  half-dissolved  celloidin.  It  is  also  well  to  tint  the  oil  of 
dores  lightly  with  a  few  drops  of  alcoholic  solution  of  eesin,  and  theit' 
tlie  violet-colored  bacteria  will  stand  out  in  sharp  contrast  with  the 
reddish  tissue  elements. 

It  should  always  be  borne  in  mind  in  staining  the  bacteria  that  greafr 
exactness  is  not  necessary  either  in  preparing  the  coloring  solutions 
in  the  time  of  exposure  of  the  bacteriu  to  them.  We  are  seeking  for 
iwrtatn  effects — namely,  the  staining  of  tiic  germs — and  this  depends  not 
only  npon  the  quality  and  strength  of  the  dye,  the  timoof  exposure,  etc. 
but  also  npon  the  nature  of  the  bacterial  species  and  its  condition  at  tht 
time  the  staining  is  attempted.  Thus  it  not  infrequently  happens  that 
bacteria  which  will  stain  rcmlily  and  deeply  with  n  given  solution  wbeii; 
they  are  in  a  condition  of  active  growth,  may  scarcely  t>e  at  all  colored 
if  they  have  been  dead  or  inactive  for  a  long  time,  although  their  out- 
ward 8hu(ie  ap|iears  to  be  uncliunged.  8o  it  should  be  remembered  that, 
while  there  is  little  difliculty  in  most  cases  in  staining  the  bacteria,  the 
opemtion  is  not  one  of  mere  rontine,  but  requires  intelligent  attentioa 
to  the  [uirticular  conditions  of  the  species  in  band. 

The  Mirroteopf. — For  the  recognition  and  study  of  bacteria,  espe- 
cially of  tho  minuter  forms,  the   best   optical   aj)puratDs  is   requisite. 
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Good  dry  lenses  will  answer  in  many  cases;  but  for  finer  work  homo- 
geneous immersion  lenses  (at  least  one-twelfth)  must  be  employed. 

A  special  mode  of  illumination  is  also  in  many  ca-es  requisite,  such  as 
may  be  obtained  by  the  use  of  the  Abbe  condenser.  The  structural  out- 
lines which  the  tissue  elements  present,  in  many  cases  greatly  interfere 
with  the  observation  of  the  color  by  which  the  stained  bacteria  are 
recognized.  This  interference  is  considerably  reduced  by  mounting  the 
8))ecimens  in  balsam;  but  usually  not  sufficiently  so  for  the  study  of  the 
minuter  forms.  The  Abbe  condenser  is  a  combination  of  lenses,  placed 
close  beneath  the  object,  by  means  of  which,  owing  to  the  direction  in 
which  the  rays  of  light  are  brought  upon  the  object,  structural  outlines 
are  made  to  nearly  entirely  disappear,  and  in  this  way  the  stained  ob- 
jects, the  bacteria,  stand  out  much  more  distinctly  than  would  otherwise 
be  the  case  against  the  nearly  homogeneous  background. 

Artificial  CuUivatio7i  of  Bacteria, — For  the  complete  investigation 
of  the  dififerent  forms  of  bacteria,  particularly  in  their  relations  to  dis- 
ease, we  must  study  their  life  history  and  the  effects  of  their  inoculation 
into  healthy  animals.  It  has  long  been  known  that  bacteria  could  be 
cultivated  in  a  variety  of  artificially  compounded,  so-called  nutrient 
media  or  soils.  Fluids  were  formerly  used  for  this  purpose,  but  it  is 
very  difficult  to  separate  single  species  in  fluid  media,  and  to  detect 
contaminations  when  they  occur.  Moreover,  the  inevitable  mechanical 
disturbances  of  the  fluid  prevent,  for  the  most  part,  the  formation 
of  gross  characteristic  appearances  in  the  masvses  of  growing  bacteria. 
Dr.  Robert  Koch  introduced,  a  few  years  ago,  a  technical  improvement 
of  inestimable  value,  in  suggesting  and  formulating  the  details  of 
using  solid  media  for  the  cultivation  of  bacteria.  Among  these  may 
be  mentioned  sterilized  boiled  potatoes  and  gelatinized  infusions  of 
various  natural  or  artificially  compounded  substances  sterilized  by 
heat.  Different  species  of  bacteria  often  require  different  nutrient 
media,  and  some  require  different  temperatures  for  their  most  flourish- 
ing growth.  They  usually  grow  on  the  surface  of  the  nutrient  media  in 
sharply  circumscribed  masses,  and  different  species  may  grow  side  by 
side  in  the  same  receptacle  for  considerable  periods,  without  in  the 
slightest  degree  interfering  with  one  another  or  tending  to  mix.  The 
mode  of  growth  and  general  appearances  of  the  proliferating  bacterial 
masses  on  the  solid  medium  often  present  very  characteristic  differences 
between  different  forms,  and  thus  not  only  furnish  valuable  means  of 
identifying  species,  but  render  possible  an  early  detection  of  contami- 
nation from  chance  admixture  of  species.  A  given  species  of  bacteria 
may  be  cultivated  through  a  series  of  generations  by  transferring,  with 
proper  precautions,  a  minute  portion  from  a  growing  colony  to  a  fresh 
surface  of  sterilized  soil.  After  cultivation  through  several  generations, 
the  species  maybe  presumed,  and  by  microscopical  examinations  j)rovod, 
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to  he  entirely  pure,  and  the  fcflects,  if  any,  prodiiceil  by  its  inociilafion 
into  healthy  iminmls,  to  be  dueto  it  ulune. 

The  PrtparnlwH  and  Uee  »f  Culture  Suli»lance». — There  are  many 
culture  media,  F^onie  uf  which  are  best  suited  for  ono,  some  for  another 
specioe  of  bacteria  Those  most  commonly  used  are  Iteef-tea.  beef-tea 
rendered  solid  by  gelatin  or  agar-ugar  (called  "nutrient  gelatin,"  or 
'*  nutrient  agar"),  boiled  [lotatocs.  coagulated  blood  serum,  and  milk. 

Polttloe». — The  potato  ie  Bcruhbed  with  u  brush  under  the  water 
faucet  and  the  ends  cut  off  with  a  knife,  leaving  a  segment  about  an  inch 
and  a  half  long.  With  a  tin  cylinder  about  an  inch  iu  diameter,  made 
like  an  apple  corer,  a  cylinder  ia  cut  lengthwise  out  of  the  potato  etg- 
mont,  and  this  ia  di^Hded  lengthwise  with  the  knife  into  two  oblique 
lections.  These  pieces  of  potato  iire  now  placed,  the  uarrow  end  up,  in 
large  teat  tubes  about  five  inches  long  and  a  little  more  than  an  inch 
wide,  which  have  bt>en  plugged  at  the  mouth  with  cotton,  and  freed  from 
all  germs  which  might  have  been  upon  or  in  them,  i.t,,  sterilized  by  beat* 
ing  in  an  ovon  for  an  hour  at  160°  C.     Several  of  the  potato  tubes  thua 


prepared  are  now  put  together  into  an  open-wire  bainket  and  steamed  for 
an  hour,  and  again  for  au  hour  on  the  following  day.  They  are  now  ready 
to  be  sown  with  the  bacteria  on  the  (ibtif|ue  surfaces  (sec  Fig.  32). 

Xntrient  Gelatin. — Ono  pound  of  lean  beef  is  chopped  fine,  stirred 
{nto  one  litre  of  water,  covered,  and  sot  away  in  the  refrigerator  for 
twoiro  lionrs.  The  red  flnid  is  now  completely  sepnruted  from  the  meat 
bysqueoiing  through  a  cloth  into  an  enamelled  saucepan,  which  fits  into 
a  larger  vessel  serving  as  a  wator-bath.  To  the  beef  juice  are  added  too 
per  oentof  clear  French  gelatin,  one  percent  beef  |>eptone,  and  one-half 
per  cent  of  common  salt.  The  mixture  is  now  heated  in  the  water-bath 
until  the  gelatin  is  dissolved,  when  it  u  carefully  neutralized  by  tfa< 
addition  of  a  sufficient  quautity  of  an  aqueous  solution  of  sodium  carbo-' 
nate.  It  should  be  made  exactly  neutral  or  very  sligJi/lif  alkaline.  Tha 
white  of  two  eggs  well  beaten  ie  now  added,  and  the  whole  boiled  vigor- 
onsly  for  half  an  hour.  It  is  then  filtered  through  a  thick  layer  ot 
sterilized  cotton  into  a  flask,  and  should  form  a  perfectly  clear,  elightly 
yellowish  mass  which  \i  quite  firm  and  solid  on  cooling.     It  is  now  filled 
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into  sterilized  test  tabes  which  have  been  plugged  with  cotton  before 
sterilizing— about  two  inches  in  depth  of  the  material  being  put  into 
each  tube— and  these  are  steamed  for  from  twenty  minutes  to  half  an 
hour,  and  again  for  an  equal  period  on  the  following  day,  when  they  are 
ready  for  use  (see  Fig.  33). 

Nutrient  Agar. — This  is  made  and  filled  into  tubes  in  the  same  way 
as  the  nutrient  gelatin,  save  that  one  per  cent  of  the  agar  is  added  in 
place  of  the  gelatin.  As  the  agar  is  less  readily  soluble  than  the  gela- 
tin, it  will  have  to  be  boiled  longer  on  the  water-bath  before  neutraliz- 
ing. After  the  last  sterilization,  the  agar  tubes  are  placed  in  a  slanting 
position  to  cool,  so  that  the  agar  may  present  a  long,  oblique  surface. 

The  Beef  Tea  is  made  in  the  same  way,  save  that  no  solidifying 
material  is  added,  and  it  may  be  filtered  through  paper. 

The  Milk  is  prepared  by  filling  it  into  test  tubes  (about  the  same 
amount  as  in  the  case  of  gelatin),  and  steaming  for  an  hour  on  two 
successive  da  vs. 
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The  bacterial  j?rowth  is  confined  to  the  seat  of  inoculation,  i.e.,  the  surf  ace  andthe  liiu'of  nee<ll«» 
pancture  below. 

The  mode  of  preparing  blood  serum  need  not  be  considered  here. 

Having  thus  seen  how  the  nutrient  media  are  prepared,  let  us  see 
briefly  how  they  are  used  in  studying  the  bacteria. 

In  the  first  place,  it  is  necessary  to  get  from  the  various  mixtures  of 
several  species,  as  they  apt  to  occur  in  nature  or  in  diseased  parts,  single 
species  growing  by  themselves,  so  that  their  life  history  and  characters 
may  be  studied  in  detail.  To  show  by  an  example  how  this  is  done,  we 
will  suppose  that  we  have  a  sample  of  water  containing  bacteria,  and 
wish  to  learu  how  many  there  are  and  of  what  species,  and  to  get  them 
into  separate  receptacles  for  study.  We  melt  the  gelatin  in  one  of  the 
test  tubes  which  we  know  to  contain  no  living  bacteria — because  we  have 
sterilized  both  the  tube  and  its  contents  by  heat — and  add  to  it  a 
measured  volume,  usually  one  c.c,  of  the  water,  and  mix  them  by  shak- 
ing; we  now  take  a  glass  plate  which  has  been  sterilized  hy  lieat,  lay  it 
upon  a  cold  surface,  and  pour  out  the  mixture  of  water  an<l  nutrient 
gelatin  in  a  thin  layer  upon  it.  When  the  gelatin  solidifies,  the  invisible 
germs  which  the  water  contained  are  caught  and  hold  in  position  by  it, 
and  if  the  whole  be  now  set  away  in  a  sufficiently  warm  place  the  living 
bacteria  will  presently  commence  to  grow. 

After  a  few  hours  or  days,  from  each  one  of  the  single  living  bacteria 
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Mattered  through  the  gelatin  ao  many  new  germa  may  Imve  ilereloped 
that  they  form  a  mam,  called  a  colouy.  Urge  enough  to  be  visihie  t«  the 
naked  eye.  Ah  different  species  grow  in  different  ways,  some  forming 
colored  colonies,  some  flnidifying  the  gelatin,  some  growing  much  more 
rapidly  than  othern  (aee  Fig.  34),  we  cun  usually  recognize  the  different 
ejieciea  either  with  the  naked  eye  or  under  the  microscope,  and  with  a 
Sue  sterilised  needle  can  pick  out  portioue  of  the  different  cuUmies  and 
transfer  thorn  to  the  tubes  of  nutrient  media  of  one  liind  or  another 
which  VB  have  prepared,  and  study  their  growth  there  in  thu  form  of 
pure  cultures. 

The  transfer  to  the  tubes  is  made  by  plunging  the  needle  which  has 
tinichod  the  plate  colonies  down  into  the  gclatiu  or  agar,  or  drawing  it 
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over  the  surface  of  the  potato.  This  is  culled  inoculating  the  culture 
media. 

By  the  use  of  this  principle  of  the  plate  culture,  sometimes  with  oti» 
form  of  culture  medium,  sometimes  with  another,  and  with  various  mudi- 
ffcations  of  the  technique,  we  can  separate  the  bacteria  which  oocnr  in 
the  body  in  disease,  and.  by  combining  animal  inucnJations  with  our 
other  observations,  can  collect  the  data  which  enable  us  to  decide 
whether  the  bacteria  which  are  associated  with  certain  lesions  actoall; 
CAiise  them. 

The  most  scrupulous  care  is  required  in  sterilizing  the  notrieot 
media  and  the  utensils  and  instruments  used,  and  the  greatest  caution 
should  be  exercised,  in  transferring  the  bacteria  from  one  receptode  to 
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another,  to  prevent  contamination.  A  large  experience  in  this  sort  of 
manipulation  is  necessary  before  reliable  results  can  be  obtained  in 
original  investigation,  since  the  slightest  error  or  carelessness  in  manipu- 
lation, or  failure  to  observe  the  occurrence  of  contamination,  is  liable  to 
entirely  vitiate  the  results  of  long  series  of  experiments.  It  is  only  by 
an  extended  preliminary  training  in  the  cultivation  of  some  of  the  more 
characteristic  and  easily  recognizable  forms,  under  a  variety  of  condi- 
tions, in  a  perfectly  pure  state,  through  a  series  of  generations,  that  one 
can  be  assured  of  his  capacity  to  carry  on  researches  in  this  most  difficult 
and  intricate  field. 

The  methods  of  inoculation  of  animals  with  pure  cultures,  and  the 
precautions  to  be  observed,  as  well  as  a  description  of  the  various  forms 
of  apparatus  made  use  of  in  practical  bacteriology,  must  be  sought  in 
more  extended  treatises  on  this  subject. 

It  is  wiser  for  one  purposing  to  carry  on  bacterial  researches  to  gain 
a  practical  acquaintance  with  methods  and  apparatus  in  a  well-appointed 
laboratory,  than  to  make  the  attempt  to  work  out  the  methods  from 
books. 

Material  obtained  from  the  human  body  which  is  to  be  subjected  to 
bacterial  examination  should  be  collected  with  every  precaution  against 
accidental  contamination:  if  fluid,  in  sterilized  vessels;  if  solid,  wrapped 
in  cloths  saturated  with  1:1,000  corrosive  sublimate  solution,  and 
brought  at  the  earliest  possible  moment  to  the  laboratory.* 


*  BiUio^raphy. — The  most  useful  work  for  general  purposes  is  that  by  Flugge  on 
"Micro-organiams,"  1886,  in  which  will  be  found  an  excellent  bibliography.  The 
most  complete  treatise  on  bacterial  technology  is  Iluej^ix's  *'  Methoden  der  Bakterien- 
forschung,"  1889.  Most  valuable  also  are  the  publications  of  Koch,  among  which 
especially  to  be  noted  are  *' Wundinfectionskrankheiten,"  Leipzig,  1878;  English 
translation,  "Traumatic  Infective  Diseases,"  Sydenham  Soc,  1880;  and  **  Mittheilung 
.  d.  k.  Gresundheitsamte,"  Berlin,  1881,  vol.  i.  Among  the  general  works  in  English 
may  be  mentioned  the  work  of  Steruherfj  and  Miujtnn  on  "  Bacteria,"  which  contains 
a  bibliography  and  general  description  of  various  forms  of  T)acteria,  with  micro-photo- 
graphs, modes  of  staining,. etc.  Cro^jkahauk'H  "Manual  of  Bacteriology"  contains 
line  iUustrations  of  apparatus  and  cultures,  and  many  formulBC. 


ITS' FLAM  MATIOX. 


The  condition  of  oar  knowledge  is  not  such  as  to  admit  of  an  exact 
definition  of  the  term  inflammation;  nor  is  there  an  entire  agreement 
concerning  the  number  of  morbid  changes  to  which  this  term  may  be 
properly  applied.  Wo  have  to  be  contented  with  describing  the  condi- 
tions which  are  probably  of  an  inflammatory  character. 

I.    EXUDATIVE    INFLAMMATION. 

We  employ  this  term  to  designate  a  form  of  inflammation  character 
ized  by  the  presence  of  an  exudate  derived  from  the  blood-vessels.  The 
vessels  contain  an  increased  quantity  of  blood.  The  plasma,  the  white 
cells,  and  the  red  cells  escape  from  them  and  are  found  in  the  tissues. 
A  portion  of  tissue  in  which  such  an  inflammation  is  going  on  is,  there- 
fore, naturally  congested,  swollen,  hot,  and  tender. 

The  different  stages  of  such  an  exudative  inflammation  can  be  ob- 
served in  animals  during  life. 

The  transparent  connective-tissue  membranes  of  some  of  the  lower 
animals  can  be  studied  under  the  microscope  while  inflammatory  changes 
are  going  on.  In  this  way  we  have  learned  that  there  is  first  a  dilatation 
of  the  arteries,  veins,  and  capillaries,  and  an  increased  rapidity  of  the 
circulation  of  the  blood.  Then  the  blood-current  becomes  slower;  white 
blood-cells  accumulate  in  the  small  veins  and  capillaries,  and  adhere  to 
their  walls.  Then  the  white  cells,  changing  their  shape,  find  their  way 
between  the  endothelial  cells  of  the  vessels,  through  their  walls,  and  ap- 
pear on  the  outside  of  the  vessels  in  the  tissue  (Fig.  35).  *  This  process 
is  called  emigration.  Red  blood-cells  in  smaller  numbers  may  also  pass 
through  the  walls  of  the  capillaries  and  veins,  and  this  is  called  diape- 
desis.  At  the  same  time  the  plasma  of  the  blood  transudes  through  the 
walls  of  the  vessels  and  infiltrates  the  tissues  as  serum;  while,  by  the 
union  of  substances  contained  in  the  blood  plasma  and  in  the  white  cells, 
fibrin  is  formed. 

In  this  simple  manner  are  elaborated  the  inflammatory  products — 
pus,  serum,  and  fibrin.  The  pus  cells  are  emigrated  white  blood-cells; 
the  serum  is  part  of  the  plasma  of  the  blood;  the  fibrin  is  produced  by 


INFLAMMATION. 


105 


a  union  of  the  fibrinogen  in  solution  in  the  blood  plasma  with  substances 
contained  in  the  white  blood-cells^  and  appears  coagulated  in  the  form 
of  granules,  amorphous  masses,  or  a  reticulum. 

In  order  that  these  inflammatory  products  may  be  formed,  it  is  evi- 
dently necessary  that  the  blood  should  continue  to  circulate  through  the 
vessels  of  the  inflamed  tissue. 

Different  examples  of  this  form  of  inflammation  give  different 
amounts  of  inflammatory  products,  and  also  different  relative  propor- 
tions of  serum,  fibrin,  and  pus;  while  extra  vasated  red  blood -cells  may 
also  be  intermingled  with  them. 

The  inflammatory  products  may  accumulate  wherever  there  are  cavi- 
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ties  to  receive  them,  in  the  interstices  of  connective  tissue,  on  the  sur- 
faces of  the  serous  membranes,  and  in  the  serous  cavities. 

The  simplest  form  of  exudative  inflammation  is  that  in  which  the 
changes  in  the  blood-vessels  and  the  production  of  serum,  fibrin,  and 
pus  are  associated  with  few  or  no  changes  in  the  surrounding  tissues. 

Such  an  inflammation  in  connective  tissue  produces  congestion, 
swelling,  and  infiltration,  with  serum,  fibrin,  and  pus. 

In  the  mucous  membranes  there  are  congestion,  swelling,  emigration 

of  white  blood-cells,  diapedesis  of  red  blood -eel  Is,  and  transudation  of 

serum;  the  quantity  of  the  inflammatory  products  is  usually  small.    The 

production  of  mucus  is  at  first  arrested,  afterwards  increased.     There 

may  be  increased  desquamation   of  epithelium  and   the  formation  of 
9 
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SDperficial  ulcers.     When  it  occurs  in  the  mncona  membranea,  ench  a  J 
simple  exudative  inflammation  ia  uanally  called  "acute  catarrhal  in- 
flammation "  (Fig.  36), 

In  the  viscera  there  are  more  or  leea  congestion  aad  swelling;  the  ] 
quantity  of  inSammatorj  products  is  moderate;  the  functions  of  the  I 
TiscuB  are  apt  to  be  deranged. 

The   inflammation  is  of  the  same  nature  in  connective  tissue,  the  ] 
mucous  membranes,  and  the  viscera.     The  di£ferences  are  due  to  the   ' 
different  Etrnctures  of  these  parts.     The  process  is  always  a  transitory  | 
one,  and  does  not  change  the  tissues  of  the  inflamed  part.     After  the 
termination  of  the  inflammation,  the  congestion  subsides,  the  inflam- 
matory products  are  absorbed,  and  the  parts  return  to  their  natural  con- 
dition. 

A  somewhat   different  character  is  given  to  the  exudative  inflamma- 
tion if  there  is  an  excessive  emigration  of  white  blood-cells.     This  is  j 
often  called  "purulent  or  suppurative  inflammation."    The  excessive 
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quantity  of  pus  cells  may  or  may  not  be  accompanied  by  scrum  and 
fibrin.  This  is  of  more  severe  type  than  is  a  simple  exudative  luflitm* 
mation.  Connective  tissue  is  simply  inflltrated  with  the  inflummatonr 
products.  In  the  mucous  membranes,  the  pus  cells  are  mixed  with  the 
mucus  on  the  surface  of  the  intliimed  membrane.  In  the  viscera,  the 
stroma  is  inflltrated  with  the  pus  cells  (Pig.  31). 

Exudative  inflammation  may  be  accompanied  by  the  degeneration 
and  death  of  tissue.  The  changes  in  the  blood-vessels  and  the  prodao- 
tion  of  serum,  fibrin,  and  pus  are  developed  in  their  ordinary  way,  but 
there  is  added  degeneration  or  death  of  portions  of  the  tissues  tn  which 
the  inflammation  is  situated. 

Suppurative  ioSammation  is  due,  in  the  majority  of  coses,  to  the 
presence  and  growth  iu  the  tissues  of  bacteria.  The  most  common 
forms  of  bacteria  found  in  connection  with  it  are  the  Siapkt/loeoccua 
pj/ogmsa  aureus  and  al bus,  and  the  Streptococcus  pyogenes.  They  fre- 
quently occur  together  in  the  same  inflammatory  process.  In  general, 
it  may  be  said  that  while  the  staphylococcus  tends  to  cause  localixed 
suppurative  inflammations  and  abscesses,  the  streptococcus  is  more  apt 
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to  induce  progreasive  formB  of  iaflammation  aud  to  give  rise  to  general 
infectioG  of  the  body. 
I         The  staphylococcus  pyogenes  aureus  is  widely  distributed  in  the  air 
I  and  among  duet  particles,  particularly  in  dirty  inhabited  regions.     It  is 
'  not  readily  killed  by  drying  or  freezing.     It  grows  readily  in  various 
artificial  culture  media,  assuming,  when  exposed  to  the  air,  a  golden 
yellow  color.     It  fiuidifies  gelatin.     Staphylococcus  pyogenes  albus  ap- 
pears to  be  simply  a  variety  of  staphylococcus,  differing  from  the  staphy- 
I  lococcus  pyogenes  aureus  especially  in   the  absence  of  color   in   the 
■  growths. 

The  streptococcus  pyogenes  grows  more  slowly  than  the  staphylo- 

leoccuB,  does  not  fluidify  gelatin,  develops  no  color.     Tlie  chain  form  is 

lapt  to  be  moat  marked  in  beef-tea  cultures.     There  is  much  reason  for 

P  believing  that  the  streptococcus  pyogenes  is  identical  with  the  strepto- 

coccns  of  erysipelas  and  diphtheria. 

In  connective  tissue  there  are  congestion,  exudation  of  sernm,  emi- 
gration of  white  blood-cells,  and  death  of  portions  of  tissue,  The  dead 
I  tissue  softens,  breaks  down,  and  cavities  are  formed  which  contain  serum, 
I  pus  cells,  and  fragments  of  dead  tissue.  Such  cavities,  with  their  con- 
I  tents,  are  called  "  abscesses."  When  bealing  occurs,  the  cavities  of  the 
V«bscesses  are  filled,  first  with  granulation  tissue,  aud  afterwards  with 
I  cicatricial  tissue. 

In  mucous  membranes  there  are  congestion,  exudation  of  serum  rich 
'  in  fibrino-plastic  substances,  emigration  of  white  blood-cella,  and  necrosis 
of  tissue.  The  fibrin  infiltrates  the  stroma  aud  coagulates  on  the  sur- 
face of  the  mucous  membrane,  so  as  to  form  false  membranes.  The  pus 
I  colls  are  entangled  in  the  fibrin.  The  necrosis  involves  only  the  epithe- 
lium, which  passes  into  the  condition  of  coagulation  necrosis  and  forms 
.part  of  the  false  membranes;  or  it  involves  the  stroma  also.  The  death 
of  the  epithelium  forms  superficial  erosions;  that  of  the  stroma,  ulcers  of 
varying  size  and  depth.  Such  an  ejcudative  infiammation  of  the  mucous 
membranes  is  called  "  croupous  "  or  '■  diphtheritic  "  (Fig.  37). 
In  the  mucous  membranes,  when  healing  occurs,  the  dead  epithelial 
fiells  may  be  replaced  by  now  cells  of  the  same  kiud,  but  the  ulcers 
lormed  by  the  death  of  the  stroma  have  to  be  filled  by  granulation 
iiBsne. 
In  the  viscera,  the  congestion  is  more  or  less  marked,  and  there  are 
exudation  of  albuminous  serum  and  emigration  of  white  blood-cells. 
At  the  same  time  the  cells  of  the  viscus  undergo  degenerative  changes; 
they  are  swollen,  or  coarsely  granular,  or  broken  down.  There  may 
also  be  death  of  portions  of  the  stroma,  with  groups  of  cells  aud  the 
formation  of  abscesses.  In  recovery,  the  degenerated  cells  may  be  re- 
'  J>l3ced  by  new  visceral  cells,  and  the  abscess  cavities  are  filled  by  granu- 
lation tisBue. 
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fonustion  of  nev  tieBue.  This  new  tissue  is  composed  simply  of  small 
cells  with  ascanty  baaement  substaace  between  them— indifferent  tissue. 
Or  it  is  composed  ot  cells  like  the  white  cells  of  the  blood,  small  poly- 
gonal cells  with  a  large  nuclens,  fusiform  and  branched  cells,  huge  epi- 
thelioid cells,  a  basement  substance  and  blood-reasels — granulation  tis- 
sne  (Fig.  38). 

The  basement  sabstance  is  at  first  scantv  and  homogeneous  or  finely 
granular.  As  the  granulation  tissue  grows  older,  it  becomes  more  abun- 
dant, denser,  and  fibrillated. 

The  blood-Tessels  are  very  numerous  and  at  first  thin-walled.  They 
are  formed  from  the  original  blood-vessels  of  the  connective  tissue  by 
the  outgrowth  of  solid  sprouts  of  protoplasm  which  afterwards  become 
channelled,  so  that  the  blood  passes  into  them,  and  cbanged  so  as  to  form 
a  wall  of  endothelial  cells  (Fig.  39). 


The  surface  of  such  granulation  tissue  is  dry,  or  coated  with  sunim, 
pus,  or  fibrin. 

It  may  remain  in  the  condition  of  griiiniktion  tissue  for  an  indulinitc 
length  of  time,  or  it  may  be  gradually  changed  into  cicatricial  connec- 
tive tissue.  In  the  latter  case,  the  basement  substance  inureuscs  and 
becomes  dense,  the  cells  disappear,  the  new  blood-vessels  ure  obliterated, 
and  there  results  a  dense,  contracted  area  of  connective  tissue  (Fig.  40). 

In  connective  tissue,  the  fibrin,  serum,  and  pus  are  found  in  varying 
quantities.     The  new  tissue  forms  tliickcnmga  and  adhesions. 

In  the  mucoua  membranes,  the  serum,  fibrin,  and  pus  are  scuuty;  the 
new  tissue  thickens  the  stroma  of  tbe  membrane;  the  functions  of  the 
mucous  glands  may  or  may  not  be  changed. 

In  the  viscera,  the  <]aantity  of  the  inflammatory  product  varies.     Tho 
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new  tiHBue  is  produced  in  the  atroma:  there  maj  also  be  degeneratioa  of   , 
the  visceral  cells.     In  the  viscera,  this  majf  be  called  a  "  diffaae  inflam- 
m&tion." 

The  most  marked  features  of  this  form  of  exudative  inflammation  arc 
its  tendency  to  persist  for  a  long  time,  the  frequency  with  which  it  runs 
a  subacute  course,  and  the  permanent  character  of  the  new  tissue  pro- 
duced. 

11.    PRODUCTIVE    INFLAMMATION. 

This  term  is  need  to  designate  a  form  of  inflammation  of  which  the 
product  is  new  connective  tissue,  while  cougestion  and  exudation  are 
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nearly  or  entirely  absent.  Such  an  inflammation  may  be  acnte;  it  ia 
more  often  chronic.  Concerning  the  chronic  forma  opinions  are  not 
agreed.  Many  examples  of  this  lesion  are  often  called  scierosiH,  fibroid 
degeneration,  or  senile  changes.  In  the  present  state  of  our  knowledge, 
it  seems  to  me  better  to  include  alt  these  changes  with  the  inflamma- 
tions. 

In  acute  productive  inflammation,  or  cellular  inflammation,  the  only 
inflammatory  products  are  connective-tissue  cells.  The  most  frequent 
examples  of  this  are  found  in  the  pia  mater  and  the  peritoneum  (Fig. 

«)• 

In  chronic  productive  inflammation,  the  inflammatory  product  i 
new  connectivo  tieaue,  with  an  excess  either  of  basement  substance  or  of 
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cells.  The  new  tissue  thus  produced  may  subsequeotly  undergo  fatty 
degeneration  or  become  calcified. 

In  connective  tissue,  tbe  inflaQimatioD  produces  thickeuingB  and  ad- 
Leeions. 

In  mucous  membranes,  the  growth  of  new  tieaue  is  in  the  stroma. 
This  is  thickened,  either  diffusely  or  in  the  form  of  polypoid  growths. 
The  layer  of  epithelium  may  be  thickened  or  thinned  The  mucous 
glands  are  atroph  ed  r  hvjwrtropb  ed  or  become  c\3t  c  He  produc 
^OD  of  mucus  la  increased  or  d  m  n  shed      buch  a.  product  ve  inflam 


Imation  of  the  mucous  membranes  is  commonly  called  a  "chronic  ca- 
I'tarrbal  inflammation." 

In  the  viscera  there  is  a  growth  of  indifferent  tissne  or  of  connective 

tissue  in  the  stroma.     The  viscera]  cells  are  compressed,  or  degenerated, 

or  atrophied.     The  functions  of  the  viacus  are  seriously  interfered  with. 

The  most  marked  features  of  this  form  of  inflammation  are  its  alow 

course  and  its  tendency  to  continue. 

III.    TUBEBCULAK    INFLAMMATION. 

Tubercular  inflammation  is  an  inflammation  accompanying  the  pre- 
and   growth  of  the    tubercle   bacillus   (see  Tuberculosis).     The 
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inflammation  itself  is  of  the  exudative  or  productive  type,  or  of  both 
combined. 

The  exudative  form  of  inflammation  is  accompanied  with  the  produc- 
tion of  serum,  fibrin,  and  pus. 

The  productive  form  is  accom])anied  with  the  production  of  round- 
celled  tissue,  of  fibrous  tissue,  or  of  tubercle  tissue  (Fig.  42).  Tubercle 
tissue  is  composed  of  a  basement  substance  forming  u  mesh  work  inclos- 
ing large  polygonal  cells,  and  of  giant  cells.  It  is  arranged  in  the  form 
of  little  spherical  bodies — tubercle  granula — or  of  diffuse  infiltrations 
(Fig.  43). 

With  tubercular  inflammations  there  is  often  associated  obliterating 
endarteritis.  The  new  tissue  produced  is  of  low  vitality,  so  we  find  that 
tubercular  inflammations  are  regularly  attended  with  necrosis  and  cheesy 
degeneration. 

There  is  also  a  well-marked  disposition  on  the  part  of  tubercular  in- 
flammation to  continue  and  to  become  chronic. 

Tubercular  inflammation  may  be  diffuse,  involving  large  areas  of 
tissue;  or  it  may  be  circumscribed,  involving  a  number  of  small  areas. 
In  the  latter  case,  the  little  foci  composed  of  products  of  inflammation 
are  called  miliary  tubercles  (Fig.  44). 

IV.    SYPHILITIC    INFLAMMATION. 

Syphilitic  inflammation  is  an  inflammation  caused  by  the  i)oison  of 
syphilis,  and  very  probably  accompanied  by  the  growth  of  some  specific 
micro-organism,  the  nature  of  which  wo  do  not  yet  know.  The  inflam- 
mation is  of  the  exudative  or  productive  type,  or  of  both  combined. 

The  new  tissue  is  either  connective  tissue,  or  small  round-celled 
tissue,  or  granulation  tissue.  The  connective  tissue  is  especially  com- 
mon in  the  viscera,  taking  the  form  of  an  interstitial  inflammation. 
The  small  round-celled  tissue  and  granulation  tissue  are  produced  in 
connective  tissue,  in  the  mucous  nicmbranos,  and  in  the  viscera,  usually  in 
the  form  of  circumscribed  masses  called  *' gummy  tumors,"  or,  in  the 
mucous  membranes,  **  mucous  patches."  These  new  tissues  possess  but 
few  blood-vessels.  The  vessels  in  the  surrounding  tissue  are  clianged 
by  endarteritis.  Coagulation  necrosis  and  degeneration  soon  begin  to 
involve  the  new  tissue. 

ACUTE    DEGENERATION. 

The  introduction  into  the  body  of  certain  poisons,  such  as  arsenic, 
phosphorus,  and  mercury,  and  of  the  poisons  of  the  infectious  diseases, 
is  regularly  followed  by  acute  degeneration  or  death  of  the  cells  of  the 
viscera. 

A  small  quantity  of  one  of  these  poisons  produces  simply  a  swelling 
of  the  visceral  cells. 
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A  larger  quantity  not  only  caases  the  cells  to  become  swollen,  but 
they  are  also  infiltrated  with  granules  of  albuminoid  matter  and  of  fat, 
and  are  prone  to  disintegrate  and  break  down.  To  these  changes  may 
be  added  a  secondary  exudative  inflammation. 

In  the  more  intense  forms  of  poisoning,  there  is  a  rapid  death  of  the 
visceral  cells.  They  either  disintegrate  and  break  down,  or  pass  into  the 
condition  of  coagulation  necrosis.  With  such  a  rapid  death  of  the  cells, 
a  well-marked  secondary  exudative  inflammation  is  often  present. 

Some  of  the  examples  of  such  acute  degeneration  are  often  called  by 
the  name  of  '^parenchymatous  inflammation.'' 
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SECTION  I.  GENERAL  CHARACTERS. 

Tumors  are  composed  of  the  same  types  of  tissue  as  those  normally 
existing  in  the  body,  and  from  the  latter  they  are  derived  by  a  prolifera- 
tion of  pre-existing  cells.  The  tissues  of  tumors  may  be  similar  to  those 
of  the  part  in  which  they  grow,  when  they  are  called  homologous;  or 
they  may  be  dissimilar,  and  are  then  called  heterologous.  Tumors  are 
not  only  analogous  to  the  normal  tissues  of  the  body  in  structure,  but 
their  life  history  transpires  under  the  same  general  laws  of  nutrition,  N. 
growth,  reproduction,  etc.  With  this  important  difference,  however:  .^ 
that  while  the  normal  tissues,  serving  as  they  do  a  definite  purpose  in 
the  organism,  are  closely  limited  in  their  growth  and  minute  characters 
by  physical  and  other  conditions  which  determine  the  uniform  develop- 
ment and  correlation  of  various  parts,  the  tissues  of  tumors  exhibit  a 
certain  lawlessness  in  growth,  structure,  and  life  history  which  gives 
them  a  distinctive  character  while  not  removing  them  from  the  physio- 
logical types.  Thus  in  the  Chondromata,^  the  tissue,  while  distinctly 
cartilaginous  in  type,  presents  itself  not  only  in  places  where  it  does  not 
belong,  but  may  show  a  tendency  to  the  development  of  fibres  in  one 
part  of  its  basement  substance,  while  another  may  be  distinctly  hyaline, 
or  another  soft  and  almost  gelatinous.  The  cells  also  are  apt  to  exhibit 
great  lack  of  uniformity  in  size,  shape,  and  grouping.  The  lawlessness 
in  tumor  tissues  is  shown  in  their  tendency,  under  certain  conditions, 
to  change  from  one  form  into  another,  as  from  fibrous  tissue  into  bone. 

Tumors  are  supplied  with  blood-vessels  which  grow  into  them  from 
adjacent  healthy  parts,  just  as  they  do  into  granulation  tissue,  so  that 
they  may  finally  possess  a  more  or  less  independent  vascular  system  of 
arteries,  capillaries,  and  veins.  They  are  furnished  with  lymph  vessels 
and  some  of  them  with  nerves.  The  cell  division  by  which  tumors  grow 
exhibits  the  same  minute  phenomena  as  docs  cell  division  in  normal 
tissues.  Tumor  tissues  are  subject  to  the  same  degenerative  changes  as 
other  tissues;  they  may  become  fatty  or  calcified,  ulcerated,  gangrenous, 

*  Tumors  are  designated  by  the  termination  oma  (plural  orruita). 
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piginoiited,  etc.  By  uecrotic  changes  a  tumor  may  be  largely  destroyed, 
but  cotnpletu  oblileralion  rarely  occurs  in  this  way.  They  are  liable 
to  uudergo  the  ordinary  iiiflamiiiatory  changes,  granulation  tiraiie  may 
form  in  tliem.  and  ubsce^see  and  cicatrices. 

Tho  rapidity  of  growth  of  tumors  varies  greatly;  some  grow  very 
eluwly  indeed,  and  may  change  but  imperceptibly  in  size  and  appeamnoo 
for  years,  while  others,  on  the  other  hand,  grow  so  fast  that  they  do  not 
acquire  solidity,  and  their  elements  remain  in  an  incompletely  developed 
condition,  and  are  thuR  mure  liable  to  deetructive  changes  than  normal 
ti.«»(ics  Hre.  In  lieulthy  tissues,  the  blood-vessels  are  supported  by  s 
rounding  elements,  which  aid  them  in  sustaining  the  blood -pressure 
from  within.  In  rapidly  growing  tumorg,  this  external  support  is  oft«n 
lacking,  and,  as  the  walls  of  the  blood-vessels  are  themselres  b^ly 
formed,  the  result  is  that  the  walls  are  apt  to  become  pouched  or  aii«n- 
ri^uial,  and  they  often  burst,  giving  rise  to  larger  or  smaller  interstitial 
htemorrhtiges. 

Tumors  have  various  shapes:  nodular,  tuberous,  fungoid,  polypoid, 
papillary,  dendritic,  etc. 

Tumors  may  occur  singly  or  in  greater  or  less  numbers  in  the  same 
or  in  different  parts  of  the  body.  If  they  are  multiple,  ihey  may  have 
occurred  simultaneously  or  at  different  times  us  independent  structures. 
Or  multiple  tumors  may  occur  as  iho  result  of  the  dissemination  in  the 
body,  from  a  primary  tumor,  of  cells  which  form  a  starting-point  for 
new  tumors.  Miiny  tumors  are  eharply  circumscribed,  may  be  even 
incapauluted ,  and  influence  $urronuding  parts  only  by  the  preminre 
which  they  exert  upon  them.  In  this  way  they  may  cause  displace- 
nivut.  atrophy,  or  necrosis;  they  may,  by  pressure  on  neighboring  ves- 
wis,  cause  cedema.  thrombosis,  etc.:  they  may  in  the  same  way  caaes 
dislocation  and  caries  of  hones. 

Tumors  may  grow  largely  by  increase  of  elements  within  them,  thus 
glmply  expanding;  thi«  is  called  central  growth.  They  may  grow  ia 
part  or  largely  at  the  surface — peripheral  grou-fh.  In  this  casfl  the 
growth  may  be  a  direct,  continuous  enlargement  of  the  mass  at  or  n 
the  periphery,  or  it  may  Ih  by  the  formation  of  secondary  nodules  near 
the  primary  growth,  which,  gradually  enlarging,  finally  coalesce  with  the 
latter,  forming  a  part  of  the  nodular  tumor.  This  mode  of  enlargument 
18  called  liitcontinuoug  peripheral  (/rowth.  and  is  due  to  the  dissemina- 
tion of  cells  from  the  mother  tumor  into  the  adjacent  tissue,  through 
the  blood  or  lymph  channels,  itnd  their  proliferation  at  the  )>oint«  of 
loilgment.  This  diseeminntion  may  occur  by  the  agency  of  blood  or 
lymph  currents  or  by  the  amudwid  movements  of  the  cells. 

It  is  not  yet  certain  whether  the  new  colts  which  are  produced  ia 
tumors  are  altogether  the  result  of  the  proliferation  of  the  priOMiy 
tnittor  cells,  or  whether  the  ordinary  tissue  cells  of  the  part,  oonnecUn 
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lie  cells,  white  blood-cells,  ete.,   may  undergo  transformation  and 

liferation  under  the  influence  of  the  characteristic  cells  of  the  tumor. 
t  ia  not  nnlikely  that  both  modes  of  increase  occur,  although  the  former 
■  probably  the  more  common  and  important.  Some  tumors  increase  by 
I  infiltration  of  surrounding  tiesuea,  whose  dements  they  gradually 
'■Teplace.  In  certain  tumors,  the  old  tissne  of  the  part  in  which  they 
grow  may  remain  with  its  vessels,  and  form  a  sort  of  matrix  whose  in- 
terstices are  infiltrated  with  the  new  tumor  tissae.  The  irritation  of 
the  tnnior  may  induce  inflammatory  new  formation  of  tissue  of  the  old 
matrix  about  or  within  the  tnmor. 

Hut  all  tumors  are  not  limited  to  that  part  or  region  of  the  body  in 

^vhicli  they  first  occur.     Sooner  or  later,  secondary  nodules  resembling 

Sie  first  may  be  found  in  the  most  distant  parts  of  the  body,  sometimes 

nngly.  sometimes  in  great  numbers.     These  may  grow  like  the  parent 

lanior.  and  themselves  form  foci  for  new  disseminations. 

lination  of  tumors  is  one  of  the  most  important  elements 

malignancy,  and  is  called  nielaslasis,  the  secondary  tumors  being 

illed  jnelanlafic  tumors.     This  occurs  by  the  transportation  of  tumor 

^Ils  through  the  blood  or  lymph  channels.     Since  the  tumor  itself  may 

)  filled  with  new  and  badly  formed  blood  and  lymph  vessels,  and  its 

^ructures  be  in  close  contact  with  the  vessels  of  the  tissue  in  which  it 

rows,  the  cells  of  the  primary  tumor  may,  by  nlcerntion  through,  orhy 

trophy  of,  the  walls,  readily  find  their  way  into  the  lumen  of  the  ves- 

lels,  and  be  swept  away  by  currents  as  emboli,  and,  finding  lodgment, 

roliferate  and  grow,  forming  secondary  tumors;   or  the  proliferation 

lay  occur  in  the  vascular  endothelium   itself,  when  the  formation  of 

nboli  is  easy  to  understand.     When  carried  through  the  lymph  ves- 

^Is,  the  tumor  cells  may  for  some  time  be  kept  from  the  larger  chan- 

lele  and  from  general  dissemination  by  lodgment  in  the  lymph  glands, 

bbcrethey  may  establish  independent  tumors.     The  parts  of  the  bodyin 

grfaich  metastatic  tumors  are  most  apt  to  form  depend,  of  course,  upon 

0lfi  situation  of  the  primary  tnmor  and  the  distribution  of  the  vascular 

ihannels  through  which  dissemination  occurs. 

The  tumors  in  which  metastasis  is  most  apt  to  occur  are,  as  a  rule, 
those  which  grow  rapidly,  are  vascular  and  succulent,  and  contain  many 
cells. 

»Not  leas  variable  than  the  size,  mode  of  growth,  and  structure  of  tumors 
t  tbcir  significance  in  the  organism.  Surgeons  have  in  the  past,  and  to 
teertuin  extent  still  do  classify  tumors,  for  practical  purposes,  as  malig- 
\anl  and  benign,  and  for  a  long  time  malignant  tumor  and  cancer  were 
|tionymous  terms.  Now  we  know  that  other  tumors  as  well  as  cancers 
n  malignant,  and,  furthermore,  contrary  to  the  former  belief,  that  ma- 
ignancy  does  not  depend  upon  any  specific  agent  in  the  tumor.  If  we 
mean  by  a  malignant  tumor  one  which  may  cause  death,  any  tumor  may 
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be  malignant  if  proving  in  tbe  right  place.  Thaa  a  simple  fat  tnmor, 
by  pressing  on  the  trachea,  may  cause  suffocation,  and  an;  tumor  tnaj 
secondarily  cause  death  by  hEemorrhage  or  septictemia.  The  real  signs 
of  malignancy  in  a  tumor  are:  1.  Invasion  of  adjacent  tissues  by  uccen- 
tric  or  peripheral  growth.  2.  The  tendency  to  local  recnrrence  after 
removal.  3.  The  formation  of  metastases,  4.  A  tendency  to  interfere 
with  the  nutrition  and  general  well-being  of  the  body,  which  may  gire 
riao  to  a  condition  knovfn  as  ciichexia.  The  modes  of  invasion  of  sur- 
rounding tiaaues  and  the  formation  of  metastases  have  been  considered 
above.  The  tendency  to  local  recurrence  after  removal  is  probably,  in 
most  if  not  all  cases,  due  to  the  incomplete  removal  of  the  peripheral 
infiltrating  cells.  These  may  be  very  few  in  number  and  lacking  in 
characteristic  structural  features,  but  are  none  the  less  endowed  with  the 
capacity  of  proliferation  and  development  into  a  new  and  simitar  tumor 
at  or  near  the  seat  of  the  extirpated  one.  The  infiltrating  peripheral 
cells  may  remain  dormant  for  a  long  time  after  an  operation,  or  may  im- 
mediately coinmonoe  to  grow.  The  mere  fact  that  a  second  tumor  de- 
velops in  the  place  of  one  removed  does  not  imply  malignancy,  since  it 
may  result  from  the  same  mechanical  cause  which  produced  the  first,  u 
in  the  case  of  certain  carcinomata  of  the  lip  induced  by  the  mechanic^ 
irritation  of  a  pipe. 

The  drain  upon  the  system  by  the  rapid  growth  of  a  tumor,  together 
with  the  absorption  from  it  into  the  body  of  deleterious  putrefnctive 
materials,  from  sloughing,  ulceration,  and  degeneration,  may  gi 
to  fever  and  other  constitutional  disturbances.  Or  they  may  indnce 
feebleness,  anaemia,  and  that  general  impairment  of  the  nutritive  func- 
tions of  the  body  known  as  cachexia.  This  condition  is  frequently 
dered  worse  by  the  mental  status  of  the  patient  in  the  presence  of  suchft 
traditional  object  of  alarm. 

It  should  be  remembered,  however,  that  so  long  as  they  are  localized 
and  have  not  undergone  degenerative  changes,  even  the  most  malignant 
tnmors  do  not  usually  give  rise  to  a  cachexia,  since  the  drain  upon  the 
nutritive  powers  of  the  system  by  their  simple  growth  is  not,  under  ordi- 
nary conditions,  very  considerable.  When  the  system  is  deteriorated  hj 
the  absorption  of  septic  materials  from  tissue  degeneration,  however, 
this  may  become  a  very  important  factor. 

This  condition  of  cachexia,  so  evidently  secondary  to  the  growth  and 
degeneration  of  the  tnmor,  was  formerly  termed  a  dyscrasia  or  diathesis, 
and  was  supposed  to  precede  and  induce  the  growth  of  malignant  tu- 
mors, jiarticularly  cancers. 

It  is  further  to  be  noted  that  the  fragments  of  tumors  which  have 
found  access  to  the  veins  may  act  as  simple  emboli  and  produce  imme* 
diato  death,  or  simple  metastatic  abscesses. 
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THE   CAUSE   OF   TUMORM. 

Ill  rogArd  to  tbe  caiiBation  of  tumors,  our  actual  knowledge  is  still 
very  meagre.  In  a  certain  number  of  caees,  mechanical  influences  are 
nndonbtedly  sufficient  inciting  causes.  In  other  instances,  heredity  is  an 
important  factor.  But  to  both  of  these  influences  too  much  importance 
faas  been  attributed  in  former  times.  The  most  recent,  and  to  a  certain 
ettent  plausible,  hypothesis,  and  one  which  most  satisfactorily  acconnts 
for  the  occarrence  and  character  of  many  tumors,  is  that  of  Oohuheim, 
called  the  hi/potfiegis  of  the  embryonal  origin  of  tumors.  This  is  to  the 
effect  that  all  true  tumors  are  due  to  faulty  embryonal  development; 
that  certain  embryonal  cells  of  various  kinds,  in  the  course  of  the  devel- 
opment of  the  body,  are  superfluous,  or  become  displaced,  or  do  not  un- 
dergo the  normal  changes,  and  remain  ready,  when  the  conditions  shall 
become  favorable  in  later  life,  from  whatever  reason,  to  commence 
growing  with  all  the  potencies  of  embryonic  and  lowly  organized  cells  in 
the  midst  of  the  mature  tissnea.  Not  being  restrained,  however,  by  the 
regulating  influences  which  determine  tbe  nature  and  relative  extent  of 
growth  in  normal  development,  they  go  on  to  the  production  of  tumors, 
which  represent,  though  in  atypical  form,  the  various  tissues  which 
the  strayed  or  unused  cells  were  destined  noruially  to  produce. 

The  evident  hereditary  character  of  many  tumors,  the  congenital 
nature  and  early  development  of  others,  their  atypical  structure  in 
general,  and  the  tendency  of  many  forms  to  occur  in  situations  in  which, 
dnring  the  development  of  tbe  embryo,  considerable  complexity  exists, 
as  well  as  their  heterologous  occurrence  and  their  frequent  primary 
multiplicity — all  of  these  characters  of  tumors  seem  to  favor  Cohn- 
beim's  hypothesis.  On  the  other  hand,  the  theory  leaves  unex- 
plained the  sudden  growth  of  the  alleged  germs  which  have  long  re- 
mained dormant,  and  lacks  as  yet  the  absolute  demonstration  of  a 
morphological  basis,  since  no  one  has  seen  the  strayed  or  delayed  em- 
bryonic cells.  These  may,  of  course,  be  very  small  and  difficult  of 
demonstration,  and  this,  according  to  Gohuheim,  fully  explains  the  lack 
of  a  definite  histological  basis  to  his  hypotliesis.  It  should  be  remem- 
bered, furthermore,  that,  uuder  ordinary  conditions  in  the  body,  certain 
cells  which  are  destined  to  replace  others  which  have  fulfilled  their 
destiaiea,  as  in  the  skin,  possess  to  a  greater  or  less  degree  the  characters 
of  embryonal  cells,  and  that,  while  in  the  struggle  for  existence  the 
growth  of  these  cells  may  be  hold  in  check,  as  by  conditions  of  pressure, 
nutritive  supply,  etc.,  if  these  conditions  be  altered  these  cells  may 
undergo  proliferative  changes  as  significant  as  those  of  tbe  alleged 
belated  germs  of  Cohnbeim.  Such  a  changed  condition  of  affairs  has 
been  showu  by  Thiersch  to  occur  frequently  in  the  skin  in  old  age,  and 
to  explain  in  large  measure  the  occnrreuce  of  certain  epithelial  tumors. 
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It  should  be  remembered  that  this  hypothesis  was  offered  by  Oohnheim 
only  as  a  eiiggestion  to  facilitate  research,  and  that  he  expressly  warned 
his  confreres  against  attaching  a  premature  importunoe  to  the  poseibihtj 
to  which  he  nailed  attention.  Thus,  while  the  hypothesis  of  the  em- 
bryonal origin  of  tumors  is  most  fascinating,  and  for  certain  forms  quite 
satisfactory,  we  may  well  demand  a  more  definite  basis  of  fact  before 
accepting  it  as  of  universal  application. 

It  was  formerly  supposed,  when  the  doctrine  of  the  specific  natur» 
of  tumors  prevailed,  that  the  cells  of  malignant  tumors,  particularly  of 
cancer,  had  u  characteristic  strnctnre  and  appearance,  and  that  by  the 
examination  of  single  or  of  a  few  separated  cells  the  nature  of  the  tumor 
could  be  determined.  From  the  above  considerations,  it  will  he  evident, 
as  all  tumor  cells  have  their  prototypes  in  the  normal  body,  that  there- 
fore there  is  nothing  pathognomonic  iu  the  appearances  of  single  celli. 
it  Is  by  a  study  of  the  general  structure  and  of  the  topography  of  tumora, 
as  well  as  of  the  characters  of  the  individual  cells,  that  we  are  enabled 
to  determine  their  nature.  And  even  then  we  must  often  bring  to  oor 
aid  the  clinical  history  and  gross  appearances  of  the  growth  before  wecati 
arrive  at  a  definite  conclusion.  We  may.  indeed,  sometimes,  aided  by  the 
clinical  history  or  gross  appearances,  be  able,  by  the  microscopical  exami- 
nation of  scrai>ings  from  a  tumor  or  of  fluids  from  an  internal  cavity  in 
which  it  is  growing,  to  form  a  reasonable  conjecture  regarding  its  nature. 

As  a  rule,  the  peripheral  poi-tions  of  the  more  rapidly  growing  tamorft 
are  best  adapted  for  microscopical  examination,  because  here  secondary 
degenerative  changes  are  less  likely  to  have  occurred  than  in  the  uentml 
parts. 

Bacteria  have  in  recent  times  been  claimed  by  some  observers  to 
stand  in  a  causative  relation  to  certain  tumors,  and  bacteria  have  bees 
occasionally  demonstrated  in,  and  cultivated  from,  the  tissues  of  tumors. 
But  no  complete  and  reliable  experiments  or  observations  have  as  yet 
been  made  which  prove  that  they  have  anything  to  do  in  causing  the 
tumors,  or  are  of  any  significance  save  aa  chance  contaminations  of  the 
tissues  or  as  inducing  secondary  complications. 

CLASSIFICATIOS   OF   TUMORS. 

The  fact  that  tumora  are  composed  of  structures  which  resemble  the 
various  types  of  tissue  found  in  the  normal  body  suggests  the  guiding 
principle  in  their  classification.  But  in  order  to  thoroughly  understaiiil 
either  the  classification  of  normal  tissues  or  the  grouping  of  the  tumora, 
we  must  keep  in  mind  the  way  in  which  the  tissues  are  developed  in  the 
embryo. 

According  to  the  more  recent  views  of  embryologists,  particularly  ot 
His  and  Waldeyer,  the  primitive  tissues  of  the  body  belong  to  two- 
groups:  those  of  archiblastic  and  those  of  parahlastic  origin.    In  the- 
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early  stages  of  foetal  development^  the  new  cells  which  are  formed  at 
first  arrange  themselves  in  three  layers,  to  which  collectively  the  name 
archiblast  is  applied. 

Of  these  three  archiblastic  layers,  the  outer,  called  the  epiblast,  fur- 
nishes the  material  for  the  epithelium  of  the  skin  and  its  adnexa,  for 
the  epithelium  of  the  terminal  portions  of  the  alimentary  canal,  and  for 
the  nervous  system,  including  the  neuroglia. 

The  middle  layer — the  inesoblnst — furnishes  the  material  for  the 
epithelium  of  the  genito-urinary  organs,  and  for  both  the  smooth  and 
striated  muscle  tissue. 

The  inner  layer — the  hypoblast— B,^ord8  the  material  for  the  devel- 
opment of  the  epithelium  of  the  respiratory  and  the  digestive  systems, 
with  that  of  the  various  glands  and  passages  which  develop  out  of  and 
in  connection  with  them. 

The  exact  origin  of  the  parablast,  which  develops  later  than  the 
archiblast,  is  still  uncertain;  but  it  furnishes  the  material  out  of  which 
are  formed  the  connective  tissues,  including  cartilage,  bone,  teeth,  and 
fat;  the  blood-cells  and  blood-vessels;  the  lymphatic  tissues  and  lymph 
vessels,  and  the  true  endothelial  cells. 

Now,  if  we  wish  to  arrange  in  groups  the  different  kinds  of  tumors 
found  in  the  body,  we  have  only  to  recall  the  varieties  of  tissue  which 
normally  exist  there,  and  their  grouping,  and  upon  the  classification  of 
the  physiological  types  to  construct  the  classification  of  tumors.  It 
should  be  remembered  that  the  usual  separation  of  the  normal  tissues 
into  groups  is  useful,  rather  because  it  facilitates  their  study  than 
because  it  expresses  absolute  and  fundamental  distinctions;  and  the 
same  may  be  said  of  all  the  classifications  of  tumors.  In  both,  an 
increase  of  our  knowledge  concerning  their  structure  and  genesis  will 
doubtless  lead  to  a  more  accurate  grouping;  but,  for  the  present,  such 
an  arrangement  as  that  indicated  below  will  be  found  of  practical  value 
for  the  purposes  of  studying  tumors. 

/.   Tumors  Composed  of  Tissues  of  the  Type  of  those  forming  the  Con- 
nective-Tissue  Oroup. — Histioid  or  Connective-Tissue  Tumors. 

Physiologicdt  Type.  Tumors. 

1.  Fibrillar  connective  tissue.  1.  Fibroma. 

2.  Mucous  tissue.  2.  Myxoma. 

3.  Embryonal  connective  tissue.  8.  Sarcoma. 

4.  Endothelial  cells.  4.  Endothelioma. 

5.  Fat  tissue.  5.  Lipoma. 

6.  Cartilage.  6.  Chondroma. 

7.  Bone.  7.  Osteoma. 

8.  Neuroglia.*  H.  Glioma. 

*  It  wfllbe  seen,  from  the  account  given  above  of  the  origin  of  the  various  tissues  in 
the  different  embryonic  layers,  that  the  neuroglia  has  a  different  origin  from  the  other 
JO 
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//,    Tumors    C'omjJOied  of   Tiuiifs  of  the    Type   of  Mufcle    Tissue. — 
Myomata. 

PhyiiUogiral  Tgpe.  Tunutn. 

1.  Siuijolh  muBclir  liwuc.  1.  l^nnijomii. 

3.  BtriBt«(l  muscle  tbaue.  2,  Rhabdomj-omH. 

///.   Tvifiors  C'oiiiposed  of  Xervf  Tissue. — Neuromata. 
Phyioloi/itnl  Typr.  Tutnor*. 

1.  Nerve  tissue.  1.  Npiimnui. 

1  V.   Turnnrs  Compogeii  of  Vmntlar  Tirsue. — Angiomata. 
Phyiiolvgirat  T^pe.  Tumor: 

1.  Blood -veMel§.  1.  AngionuL. 

2.  Lympb-vi-HselB.  3.  Ljniphaogioiiia. 

V.  Tumors  in  wliirh  the  Predominant  or  Characltngtif  Elanenla  are 

EpUhelial  CelUs. 
PAgin'olvgieiil  Tj/pf.  J\imor: 

1.  Olandd.  1.   Ailenoma. 

2.  Various  foniw   ot  e|iitheliiil  i-ellB  2.  Caroinoms. 

nn<l  aswiciated  tiMues. 

VI.  Tumors  Formed  by    Various  Combinalionx  of  the  abore   Type.^. — 

Mixed  Tumora. 

Aaiile  from  the  above  woll-marked  classes,  we  maj  nientiou  here  for 
the  sske'of  completeness: 

(«)  Complex  Coiij/eiiitul  Tumors — Teratoma. — Thoee  are  congenital 
luRiorg  whicli  freiiuGutly  coutain  a  great  number  of  dilTereut  forma  of 
tiBHue,  Buch  us  variouB  forms  of  fibrillar  connectiictiaeue,  cartilage,  bone, 
tevth,  hair,  skin,  muEcle,  and  glands.  They  are  most  freijueiitly  found 
at  the  lower  end  of  the  spine,  about  the  head  and  neck,  or  in  the  gen- 
erative organs.  Some  of  them  probably  arise  by  an  inclusion  of  portions 
of  another  fcetus.  These  are  called  teratoid  tumors,  or  teratomala. 
Among  them  are  sometimes  classed  other  and  simpler  cnugenital  forma- 
tions, such  as  dermoid  cysts,  congenital  angiomata,  and  the  ao-called 
pigmented  moles. 

(A)  Cysts- — These  structures,  for  the  sake  of  couveoienco.are  ustiallj 
dossed  amun^  the  Irue  tnmors,  although  in  general  charactefB,  struc- 
ture, and  genesis  they  are  entirely  diSereut  products.  They  are  Dsnally 
divided  into  two  classes: 

I,  Cyfts  which  develop  in  pre-existing  cavilirs. 

II.  Cgslg  which  originate  indtptndently  as  the  result  of  pathological 
changes. 


connective  timiea.    The  neuroglia,  aa  well  m  tbe  tumora  derived  from  it, 
marked  peruliBritiei  in  itnirture,  but  its  ttractural  and  funcllonni  alKancv  with  lbs 
otber  coQDecllve  linues  Justifies  il«  grouping  among  tbem. 
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I.  Cysts  wliich  develop  in  pre-exiBtmg  cavities: 
1.  Rrtenlion  Ci/sle. — These  are  chiefly  formed  by  the  accEmulatioQ 
F  in  glands  or  their  excretory  ducts  of  the  more  or  less  altered  secretion  of 
I  the  gland.  They  usually  occur  hs  the  result  of  some  hindrance  to  the 
I  normal  discharge,  aa  from  inflammatory  contractions,  pressure,  etc.  The 
I  contents  of  such  cysts  are  usually  mucous,  sebaceous,  serous,  or  of  a 
I  mixed  character.  Their  wails  are  the  more  or  less  altered  walls  of  the 
I  original  structure.  To  this  class  belong  comedones,  milium,  atheroma, 
i,  chalazion,  ranula,  the  ovula  N'abothi,  milk  cysts,  aud  certain  serouscysts 
I  of  the  ovariefl.  Fallopian  tubes,  gall-dncte,  aud  uriniferoue  tubules. 

,  Exudation  Cysts. — These  arise  usually,  though  not  always,  as  the 
I  result  of  a  chronic  inflammatory  process  in  lymph  spaces  or  serous  sacs, 
J  Rod  among  them  are  to  be  classed  the  so-called  ganglia,  hydrocele,  etc. 
K*Oertain  of  the  so-called  hiematoceles,  in  which  blood  is  extravasated  into 
I  closed  cavities,  form  a  variety  of  the  cysts  of  tliis  group. 

~  ~.  (Jysts  which  originate  independently  us  the  result  of  pathological 
I  changes: 

1.  Gusto  formed  by  the  softening  and  diainlegration  of  tissue.— Sach 
cysts  may  at  first  be  small  and  have  very  meagre  contents  and  no  well- 
defined  wall.  A  wall  may  finally  be  present  either  as  an  entirely  new- 
formed  structure,  or  the  more  or  less  modified  capsule  of  the  organ  in 
which  they  occur  may  partly  or  entirely  form  the  wall,  Tlie  contents  of 
such  cysts  are  usually  the  more  or  less  altered  detritus  of  the  tissue  by 
wbo»e  disintegration  they  are  formed.     Such  cysts  are  very  apt  to  occur 

Lvithin  true  tumors,  particularly  those  which  are  succulent  and  of  rapid 
KproH'th,  since  tliese,  as  above  stated,  are. very  liable  to  degeneration.  Old 
icesaes  may  change  into  well-defined  cysts  of  this  kind. 

2.  Cysts  formed  around  foreign  bodies. — The  inflammatory  reaction 
Kodaced  by  the  presence  of  foreign  bodies  of  various  kinds,  parasites, 

8  of  extravasated  blood,  etc.,  frequently  result  in  the  formation  of 
VwelUdefined  incupsulated  cysts. 

Cgsis  formed  by  a  vew  growth  of  tissue  in  whose  spaces  various 

iiwts  of  fluid  accumulate. — These  spaces  mity  or  may  not  be  lined  with 

'  epithelium  and  have  something  of  the  glandular  character.     Such  forms 

are  exemplified  in  some  of  the  compound  ovarian  cysts— the  so-called 

ovarian  cystomata. 

4.  Congenital  Cysts. — These  are  of  various  forms,  and  their  mode  of 
origin  is  in  most  cases  but  imperfectly  understood.  The  so-called  der- 
moid cysts  of  the  subcutaneous  tissue  and  ovary  are  marked  examples  of 
this  class.  Certain  congenital  cysts  of  the  kidney  and  other  internal 
organs  are  conveniently  grouped  in  this  class,  although  it  is  quite  prob- 
able that  some  of  them  at  least  originate  during  fcetal  life  in  one  or  other 
|iOf  the  above-described  ways,  and  hence  are  not  essentially  different  in 
mture  from  some  of  the  cysts  of  other  classes. 

i 


I 
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Various  Lesions  sometimes  described  as  Tumors. — There  are  certain 
eiilargementg  of  the  lyni|ih  glunila  or  nodeB  which  are  in  reaiily  hyper- 
pluaias,  eometimes  in&ainmatory  iti  character,  aud  sometimce  not,  am] 
which  aro  often  grouped  among  the  tumors  ae  lymphomata.  They  are 
not,  strictly  sj>eaking,  true  tumors,  and  will  be  considered  under  the 
lesions  of  the  lymph  nodes. 

In  the  same  group  are  often  c1at!sed  the  enlargements  of  the  lymph 
glands  in  leukiemia  and  in  other  general  diseases,  trhich  will  be  treated 
in  another  part  of  this  book.  Another  group  of  tumors,  someliniee 
called  lymphomata,  are  In  reality  sarcomata,  and  tliefie  will  W  described 
under  the  latter  heading. 

There  is  uleo  a  gronp  of  nodular  new  formations,  the  so-called  Infee- 
Uv$  Oranuhmata,  which  are  sometimes  classed  among  the  tumors. 
These  are  found  in  tuberculosis,  leprosy,  syphilis,  lupus,  glanders,  and 
actinomycosis.  They  seem,  however,  to  be  more  closely  allied  to  inflam- 
matory new  formations  than  to  true  tumors,  and,  as  our  knowledge  re- 
garding them  increases,  seem  more  and  more  to  be  dependent  U))on  the 
irritation  oansed  by  the  presence  of  vegetable  jmraaites  (see  section 
devoted  to  General  Diseases). 

Noinenriatiire  nf  Complex  Tumom  — The  simple  occurrence  of  more 
than  one  kind  of  tissue  in  a  tumor  docs  not  make  it  a  complex  or  mixed 
tumor.  It  is  only  when  a  special  kind  of  tissue  occurs  in  sufficient  quan- 
tity to  be  of  definite  significance,  or  is  of  such  a  nature  as  to  render  it« 
presence,  in  any  amount,  of  importance,  that  we  recognize  its  presence 
in  the  name.  The  name  of  mixed  tumors  is  usually  formed  by  joining 
the  names  of  the  tissues  to  be  recognized.  Thus  a  combination  of  fibro- 
ma and  sarcoma  is  called  fibro-sarcoma;  the  general  rule  of  construction 
being  that  the  uame  of  the  more  important  tissue  shall  serve  as  Ibe  sub- 
stantive which  that  of  the  less  important  one  i|ualifica.  It  should  be 
remembered,  however,  that  the  more  important  tissue  is  nol  always  the 
one  which  is  present  in  greatest  amount.  Thus,  owing  to  the  great 
clinical  significance  of  carcinomatous  tissue,  a  very  large  llbroma  with 
a  small  quantity  of  cancer  tissue  intermingled  would  bo  a  _^bro  card- 
noma  and  not  a  carcino- fibroma. 

Prettrmtion—la  general,  tumors,  like  nil  liMUM  for  nu'cnwcoplcul  uwly,  ihoald 
he  cut  into  Hniall  piccm  before  immcniog  Ihein  iu  th<^  prtservutivu  Ouids,  and  the 
•wmer  tliej'  can  be  placed  iu  thMO  after  remtira],  tbc  belter  will  be  the  prcaemtion. 
In  M»ne  dues,  much  >■>>;  be  learned  from  large  Hecliona  of  lumurs  together  with  their 
surrounding  tJMueM  In  this  caae.  the  proper  pott  of  the  timmr  miW  be  preacrvad 
whoK  and  it  bFSl  hardened  In  strong  alcnhol.  For  the  ordinur)-  routine  hudeniag  of 
tamon,  HQller'i  Quid  is  probably  the  best  agsni:  the  hudeniog  beiog  euupleted  In 
Uie  usual  way  with  alcohol.  In  nuny  aaca  on  intn^itial  injection  of  one-por-Deiit 
aqaeous  aolutlun  of  oamic  acid,  or  a  mixture  ot  thii  with  equal  parts  of  alcohol  and 
water,  and  »ubsciiuent  immcmioo  in  alcohol,  secure*  a  very  perfect  [iruHcrvalion  of 
the  rcUs. 
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Wbeo  it  is  desired  to  study  tlie  liviDg  cells  oF  tumors — nod  mucli  may  be  learned 
in  thisway— fragmcotsshould  bu leased  iJit)De-lialf-per-cent«alt  solution  and  i^xamlned 
on  a  warm  stage.  For  purposes  of  immediate  diiignosis,  seiitions  may  be  made  of  the 
frozen  tissue  and  stained  with  safranin. 

SECTION  II.    SPECIAL   FORMS  OF  TUMORS. 


The  Gbroaiata  are  composed  of  fibrillar  isounective  tissue,  which,  as 
in  the  physiological  type,  ia  sometimes  dense  aod  firm.  Fibroma  durnm, 
and  sometimes  loose  in  texture  and  soft.  Fibroma  moUe.  They  are  usu- 
ally sharply  circumscribed  and  are  frequently  incapsulated,  but  they 
may  be  diffuse  and  merge  imperceptibly  into  the  surrouuding  tissue. 
Some  fibromata  consist  almost  entirely  of  intercellular  substance,  con- 
taiuingbnt  few  flattened  or  spindle-shaped  cells  (Fig.  45);  others  contain 
very  many  Tariously  ehajted  cells.  The  denser  v^arieties  usually  contain  but 
few  blood-vessels,  although  they  are  occasionally  quite  vascular.  Many 
of  the  softer  varieties  are  very  vascular.  Nerves  a!so  are  occasionally 
seen.  The  course  and  arrangement  of  the  fibres  in  these  tumorsare  usually 
quite  irregular,  often  crossing  and  interlacing  in  a  most  complex  man- 
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ner.  The  fibromata  are  usually  of  alow  growth,  but  exceptionally  they 
grow  very  rapidly.  They  are  benign  tumors,  but  by  pressure  on  impor- 
tant organs,  by  ulceration,  or  by  changing  into  other  varieties  of  tiasue, 
tliey  may  become  of  serious  import.  Pure  fibromata  do  not  form  metas- 
tases, but  they  are  often  multiple,  and  when  so  are  frequently  congeni- 
tal. They  may,  like  most  tumors,  exhibit  local  recurrence  when  not 
fully  removed.  They  are  frequently  very  small  and  insignificant,  but, 
on  the  other  hand,  may  grow  to  an  enormous  size. 

They  are  quite  frequently  combined  with  other  kinds  of  tissue  to 
form  complex  tumors.  The  looser,  softer  varieties  not  infrequently  be- 
come (edematous,  when  they  may  closely  resemble  myxomata.  They  are 
liable  to  calcification,  and  to  fatty  and  mucous  degeneration.  By  me- 
^  taplasia  they  may  partially  change  to  form  fibro-chondroma,  fibro-lipo- 
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ms,  fibro-sarcoma,  or  fibro-ofteoma.  Thf  latter  transformation  fre- 
quently occurs  when  thi-y  form  in  the  periosteum.  Developing  as  they 
do  in  tbe  councctive  tissiiti,  they  occur  in  the  most  variona  parts  of  the 
body:  in  tbe  skin  and  subcutaneous  tissue;  in  intermnscular  tissue  aud 
faecite;  in  perioeteum;  in  the  neive  ohealhs  and  intrafitscicalar  con- 
nective tisBiie;  in  the  dura  mater,  thi'  interstitial  tissue  of  orgaus,  and  in 
the  mucous  membrane*.  Many  of  the  tio-culled  polypi  of  the  mucous 
membranes,  some  paummomata,  certain  forms  of  warts  and  common 
papillomata,  are  forms  of  fibroma. 

Occasionally,  in  tbe  ducts  of  glande,  fibrous  polypi  grow  to  an  enor- 
mous extent,  their  epithelial  covering  keeping  pace  in  growth  with 
their  development,  until  they  form  very  large,  irregular,  loose-teitured 
tumors,  which  often  finally  ulcerate.  Such  forms  are  seen  in  the  matn- 
mary  gland,  where  tbey  are  frequently  mistaken  for  (.-arcinomata.  They 
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are  called  Iniraraimlicular  Fibromata  {see  Tumors  of  tlic  Mnnima). 
It  is  often  difficult  to  distinguish  between  genuine  fibromata  and  inflam- 
matory or  other  connective-tissue  hyperplasias,  such  as  clepbantiuis, 
and  perhaps  the  fuller  knowleiige  of  tbe  future  will  show  that  the  di»- 
tinctions  are  not  as  definite  us  w  are  now  disposetl  to  believe. 


UYXOUA. 

Mucous  tissue  is  essentially  an  embryonic  tissue,  for  in  the  normal 
adult  it  is  present  only  in  a  very  ini|ierfect  and  atypical  form  iu  the  vit- 
reous of  the  eye.  and  perhaps  exceptionally  in  small  amouut  about  the 
heart,  kidneys,  and  medulla  of  bone. 

The  myxomata  are  thns  eseentially  embryonic-tissue  tumors.     Theee 
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tnmora  consist,  in  their  most  typical  forms,  of  a  homogeoeous  or  finely 
fibrilUted,  soft,  gelatinous  basement  substano',  in  which  are  imbedded 
a  variable  number  of  spheroidal,  fusiform,  branching,  and  often  anasto- 
mosing cells  (Fig.  46).  They  may  contain  few  or  many  blood  vessels 
and  nerves.  By  the  addition  of  acetic  acid,  mucin  may  be  precipitated 
from  the  basement  substance.  The  very  soft  forms  which  contain  com- 
paratively few  cells  and  much  translucent  basement  substance  are  called 
Myxoma  gelatino'uoi  or  M.  molls.  The  presence  of  many  cells  renders 
tliem  more  consistent  and  gives  them  a  whiter  and  moro  opaque  appear- 
ance ;  such  forme  are  called  M.  medullare. 

Pure  myxumata  are  not  very  common.  The  myxomata  are  very  apt 
to  be  combined  with  fibrillar  connective  tissue  &s  fibro-myxoma;  or  with 
fat  tissue — lipo-myxoma;  and  they  very  frequently  become  sarcomatous, 
or  take  p&rt  in  the  formation  of  very  complex  tumors.  They  may  be 
diffuse  or  incapsulated  with  fibrillar  connective  tissue;  they  are  fre- 
quently very  large,  and  may  be  multiple.     Owing  to  the  character  of 
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the  basement  substance,  the  blood-vessels  not  infrequently  rupture,  giv- 
ing rise  to  larger  or  smaller  hsniorrhages  within  the  tumor,  or  to  the 
formation  of  cysts.  The  cells  are  liable  to  undergo  fatty  degeneration 
(Fig.  47). 

Composed  as  they  are  of  a  type  of  tissue  from  whicJi  fat  tissue  is  de- 
veloped in  the  embryo,  the  relations  of  these  tumors  to  fat  tissue  are 
very  intimate.  They  arc  most  frequently  developed  in,  and  probably 
directly  from,  fat  tissue,  and  are  very  often  combined  ivitii  it  as  lipo-myx- 
oma. They  are  also  found  in  the  subcutaneous,  submucous,  and  sub- 
serous tissue,  in  the  marrow  and  periosteum:  in  the  brain  nud  cord;  in 
the  sheaths  and  intrafascicular  tissue  uf  peripheral  nerves;  in  intermus- 
cular septa,  and  in  the  interstitial  tissue  of  glands,  such  as  the  mamma 
and  parotid.  The  myxomata  are  in  general  benign;  yet  they  arc  very 
prone,  especially  the  lipomatous  forms,  to  local  recurrence.  They  somi 
times  grow  very  rapidly,  and  sometimes,  though  very  rarely,  form  m 
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taBtases.  In  the  not  infrequent  combination  with  earcoma,  Lhey  may 
exhibit  the  most  markc^d  malignancy.  Many  of  the  polypi  of  muooDS 
membranes  nre  myxomata,  and  tu  this  clage  of  groirthe  belong  the  eo- 
oalled  hydatid  moles  which  aometimes  develop  in  the  villi  of  the  chorion. 
(Edemutons,  looee,  and  cellular  forms  of  fibrillar  connective  tiasue  bo 
closely  rosemble  some  of  the  forms  of  mncous  tissne  that  certain  obserr- 
ers  consider  them  as  identical.  So  prone  are  many  tumors  to  nndorgo 
mucous  degeneration,  and  so  freqnent  are  the  combinations  of  the  myx- 
omata  with  other  forms  of  tumors,  that  it  is  often  difficult,  sometimes 
impossible,  to  say  whether  the  mucous  tissue  in  a  given  composite  tumor 
is  primary  or  secondary. 


These  tumors  are  formed  on  the  type  of  connective  tissue,  but  they 
are,  as  a  rule,  largely  composed  of  cells;  the  basement  substance,  though 
B  constant  and  important  factor',  being  much  leu  conspicuous  than  in 
adult  connective  tissue.  They  more  closely  resemble,  in  general,  the  de- 
veloping connective  tissne  of  the  embryo  or  the  granulation  tissue  of 
inflammation.  They  are,  therefore,  conveniently  described  as  preeent- 
iug  the  type  of  embryonal  tissue.  The  )>rominent  aud  characteristio 
cells  of  the  sarcomata  are  most  varied  in  size  and  shape.  They  may  b« 
tneiform  or  spindle-6ba|>ed,  spheroidal,  branched;  they  may  be  multi- 
nuclear  and  very  large,  or  they  may  be  very  small  and  spheroidal,  resem- 
bling lencocytea.  The  fibrillar  basement  substance  may  be  present  in 
snch  small  quantity  as  to  entirely  escape  a  superficial  observation,  covered 
tu  it  may  be  by  the  abundant  cells;  or  it  may  lie  so  abuudant  as  to  give 
the  tumor  the  general  appearance  of  a  fibroma.  It  may  be  intimately 
iutermingleil  with  the  cells  in  fascicles,  or  it  may  be  in  large  open-meshed 
networks,  giving  to  the  tumor  an  alveolar  appearance.  The  cells,  how- 
ever,  always  stand  in  an  intimate  relationship  to  the  hasemeut  substance, 
which  they  sometimes  reveal  by  fibriltar  processes  continuous  with  it, 
Blood-vessels  also  form  a  constant  and  important  structural  element  ia 
these  tumors,  being  in  some  of  them  so  predominating  a  factor  that  they 
give  structural  outline  and  general  character  to  the  growth.  They,  too, 
aa  in  the  normal  connective  tissue,  are  intimately  associated  with  the 
basement  substance  and  with  the  tumor  celts. 

A  single  form  of  cells  is  often  so  predominant  as  to  furnish  a  suitabl* 
name  fur  the  tumor,  but  in  many  cases  the  cell  form  varies  greatly  ia 
the  same  growth.  It  may  be  said  in  general  that  there  is  a  tendency  to 
reproduce  in  these  tumors  some  of  the  special  characteristics  of  the  tis- 
Boes  in  which  they  originate.  Thus,  sarcomata  of  the  bones  are  apt  to 
bo  osteo- sarcomata;  those  of  pigmented  tissue,  like  the  choroid,  are  apt 
to  be  pigmented  sarcomata.     It  will  be  more  convenient  for  our  present 
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I  purpose  to  brieflj  describe  the  moi'c  commoD  forma  one  after  another 
rthati  to  attempt  any  gystematic  clasaification  of  them. 

It  ehonld  be  remembered,  however,  that  the  various  forms  are  not 

I  sharply  specific  in  character,  but  are  apt  to  merge  into  one  another  and 

I  intermingle  in  various  ways. 

Sarcomata  are  most  frequently  found  iu  the  skin,  subcutaneous  tis- 

eue,  fasciae,  subserous  connective  tissue,  tho  marrow  or  periosteum,  and 

1  in  the  choroid.     They  may  also  occur,  though  more  rarely,  in  the  dnra 

mater;  brain  and  cord;  lymph  nodes;  iu  the  adventitia  of  blood-vessels, 

and  in  nerve  sheaths;  in  submncoua  tissue;  in  the  uterus,  and  in  the 

kidney.     In  the  liver  and  lungs  and  heart  they  may  occur  by  metastasis. 

They  are  more  apt  to  occur  at  an  early  period  in  life  than  later.     The 

cellular  character,  the  rapid  growth,  the  vascularity  and  succulence  of 

many  forms,  the  marked  tendency  to  local  recurrence,  and  the  fnimatioa 

of  metastases,  stamp  the  sarcomata  as  malignant  tumors.     But  in  this 

they  vary  greatly:  while  some  of  the  forms  belong  iu  every  sense  to  the 
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most  malignant  of  tumors,  others  grow  slowly,  are  very  dense,  and  may 
remain  localized  and  harmless  for  years.  Tlieir  tendencies  in  this  re- 
spect will  lie  mentioned  under  the  special  forms. 

Intimately  related  ae  they  are  to  the  blood-vessels,  metastasis  is  more 
apt  to  occur  through  the  blood  than  through  the  lymph  channels,  and 
consequently  adjacent  lymph  glands  are  much  less  apt  to  be  involved 
than  in  some  other  forms  of  tumor,  notably  the  carciuomuta. 

Spindle-celleil  Sarcoma. — The  cells  in  these  tumors  may  be  large — 
Utrffe  apindle-cdhd  S.  (Fig.  ig);  or  they  may  he  small — small  spindle- 
celied  S.  (Pig.  IS),  They  may  consist  largely  of  cells,  or  may  contain 
80  much  intercellular  fibrous  tissue  as  to  be  appropriately  called  fibro- 
tarcoma.  The  cells  are  frequently  arranged  in  fascicles,  which  sur- 
round the  blood-vessels,  and  these  fascicles  may  cross  and  interlace. 
These  tumors  are,  as  a  rule,  denser  and  firmer  and  less  malignant  than 
other  forms  of  sarcoma,  but  to  this  there  are  many  exceptions.  They 
may  be  incapsulated  or  infiltrating.     To  this  class  belong  the  growths 
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formerly  described  as  fibro-plastic  tumors  and  ruciirrent  fibroids.     They 
frequeatly  occur  in  the  periosteum,  BubcutatieouB  tissue  and  muscle;  ia   . 
the  uterus,   and  in   various  glands,    notably  in  the  mamma,  testicle, 
thyroid,  etc.     These   forms  are   among  the  most  frequent  of  the  sht- 
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Rouml-celleil  Sarcoma. — Of  these  there  are  two  classes — I,   gmall 
routul-ceHeil  sarcomata,  aud,  2,  large  round-celled  sarcomata. 

1.  The  small  round-celled  sarcomata  consist  of  colls  of  ahont  the  size 
and  appearance  of  lymph  cells,  and  may  have  much  or  little  intercellular   I 
substance,  which  may  be  irregularly  disposed  or  arranged  in  large  meshes 
resembling  alveoli.     In  many  cases,  so  small  is  the  quantity  of  inter- 
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cullnlnr  enbstAncc  that  it  is  difficult  of  detection  witliont  special  modes  ' 
of  preparation.    These  tumors  are  apt  tocontain  mauyblood-vesEiels,  and 
be  very  soft  and  succulent  (Fig  50).     Their  growth  is  sometimes  rapid 
and  they  are  often  very  malignant,  , 

They  most  frequently  occur  in  the  connective  tissue  of  the  muaolM  I 
and  fasoiie,  in  bone,  and  in  lymph  nodes  (lympko-sarcoma).     They  i" 
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Eoccnr  in  the  internal  organs,  not  infrerjueutly  in  the  brain,  asBociated 
with  glioma  as  glio-sarcoma. 

%.  In  the  large  round-celled  sarcomata  (Fig-  51),  the  cells  v^ry  in 
laze,  but  are  usually  very  much  larger  than  in  the  last  Tariety.  Their 
[nuclei  are  usually  large  and  contain  prominent  nucleoli.     They,  too. 
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•n  often  very  vascular,  aud  contain  a  variable  quantity  of  basement 
substance.  They  are  occasionally  alveolar  in  character.  They  are  as 
a  rote  less  soft  and  malignant  than  the  small-relied  varieties. 

The  round-celled  sarcomata  were  formerly  supposed,  on  account  of 
their  macroscopical  and  clinical  resemblance  to  some  of  the  soft  forms  of 
carcinoma,  to  belong  to  these  tumors,  and  were  called  nieduliary  cancers. 

^V        Melano-Sariioma. — These  tumors  consist  most  frequently  of  spiudli 

cells  of  various  sizes,  although  cells  of  other  shapes  frequently  occur  ii 

them.     They  are  characterized  by  the  presence  in  the  cells,  and  less 

frequently  in  the  intercellular  substance,  of  larger  and  smaller  particles 

tot  brown  or  black  pigment  (Fig.  53).     The  pigment  is  usually  quite 

regularly  distributed  in  patches  or  streaks,  and  is  located  chiefiy  in  the 


A 
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cell  body.  They  arise  most  frequently  in  the  skin  aod  in  the  choroid.! 
Pigmented  moles  of  the  ekia  often  form  their  starting  points.  They  I 
belong  to  the  most  malignant  of  tumors.  They  very  readily  form  me-  J 
taetatic  tnmors  in  various  parts  of  the  body,  which  are,  like  the  parent  1 
tumor,  pigmeuled.  i 

Various  forme  of  tumors  may  contain  brownish  pigment  deposited  in  ] 
them  by  the  itegeneration  of  the  hemoglobin  from  eitravasated  blood;  j 
theee  should  not  be  mistuken  fur  melanotic  sarcomata. 

Myeloid  or  Uianl  celtc't  Siirroma. — Tumors  of  this  class  are  uenoUjr  | 
formed  chiefly  of  spheroidal  or  fusiform  cells  of  variable  size,  but  tbeir  1 
characteristic  feature  is  the  presence  of  larger  and  smaller  multinuclear  ] 
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cells,  called  giant  cells.  These  are  closely  intermingled  with  the  other  I 
cells,  and  may  be  very  abundant  or  very  few  in  number  (Fig,  53).  Oian6 1 
cells  may  occasionally  occur  in  other  tumors,  but  are  most  aboDdint  I 
and  characteristic  in  these.  They  are  chiefly  formed  in  connection  with  J 
bone,  and  may  commence  in  the  marrow  or  in  the  periosteum.  They  j 
are  sometimes  very  soft  and  vascular,  and  subject  to  interstitial  hiemor-  J 
rhages,  8ome  of  these  Ta«cular  sarcomata  were  formerly  classed  to-  ] 
gether  with  other  kinds  of  vascular  tumors  as  fungus  haimatodes.  f 
Some  of  the  forms  of  apulie  are  giant-celled  sarcomata. 

When  these  tumors  originate  in  the  marrow  of  the  long  bones,  which  I 
is  a  favorite  place  for  them,  they  are  apt  to  cause  resorption  of  the  bone, 
and  although  the  tumor  may  be  for  a  long  time  inclosed  by  a  shell  ut  | 
new-formed  bone,  which  enlarges  with  the  enlaiging  tumor,  it  usually, 
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sooner  or  kter,  breaks   through   this  and  infiltrates  adjacent  tissues. 
They  are  liable  to  form  metaBtafiea  and  frequently  grow  to  a  very  great 

I  aize.     The  periosteal  forms   are  apt  to  be  firmer  in  texture,  and  are 

I  prone  to  the  development  of  irregular  masses  of  new  bone  within  them, 

I  thus  forming  one  of  the  varieties  of  osteo-aarcoma, 

'  Osteo- Sarcoma. — These  are  apindle  or  round-celled  tumors,  usu- 
ally! but  not  always,  connected  with  bone,  in  which  irregular  masses  of 
bone  tissue  are  present  The  bone  ib  usually  of  irregular  atypical  struc- 
tare;  the  regular  lamoliation  and  typical  Haversian  canals  being  usually 
absent.     They  may  form  metastases  which  present  similar  characters. 

Calcification,  whuh  should  be  distinguished  from  ossification,  may 
occnr  iu  various  forms  of  sarcoma 

Angia-Sarcoma  — Im  many  of  the  sarcomata  in  various  parts  of  the 
body,  the  blood-\ essels  form  so  prominent  and  important  a  feature  as  to 


■  IjTCii^ularl) 


,  give  special  character  to  the  growth,  not  alone  by  their  size  and  general 
prominence,  but  sometimes  by  the  peculiar  arrangement  which  their 
presence  gives  to  the  cells.  While  in  most  of  the  sarcomata  the  blood- 
Teseels  have  a  very  important  influence  in  determining  the  topography 
of  the  tntaor,  in  moat  of  the  denser,  and  in  many  of  the  softer  varieties, 
this  inflnence  is  not  easily  traced.  In  many  forms,  however,  particu- 
larly those  which  are  soft  and  very  cellular,  the  cells  are  closely  grouped 
around  the  vessels,  as  if  they  were  developed  iu  their  adventiti«  and  had 
formed  close  sheaths  around  them.  The  masses  of  cells  thus  formed, 
vitfa  a  blood-vessel  for  a  centre,  may  be  closely  packed  together  in  long 
stringa  with  more  or  lees  frequent  anastomoses  (Fig.  S4),  or  they  may  be 


nrrnriged  in  rounded  gronps,  giving  to  the  tumor  an  alTeolar  appear- 
iinw. 

In  other  coaes.  the  blooil-reseals  may  uppeur  ae  characteristic  tactori 
simply  ou  account  of  tlieir  size  or  relntiTe  ubmidaDce. 

Sometimes  the  wuMb  of  the  hlood-veseels  and  the  adjacent  tiaaneet  in 
thene  ue  in  other  forme  of  tnmors,  undergo  a  peculiar  hyaline  degenera- 
tion, giving  to  the  whole  or  to  parts  of  the  tumor  a  more  or  less  gelati- 
nous appearance.  Such  tumors  are  not  very  cnmnion,  and  are  frequently 
grouptid  ii:  fin  jll-dcflneil  elase  called  cyUndroma. 

Alveolar  Sitrcama. — Sometimes,  as  above  stated,  the  basement  sub- 
etunce  of  the  sHrcomata,  particularly  in  nome  of  the  round-celled  vorie' 
ilea,  is  quite  abundant  and  arranged  in  a  wide-nieshed  net,  in  the 
meshes  of  which  the  cells  lie.  These  sfwces  are  pallid  alveoli,  and  this 
variety  of  structure  has  acquired  importance  from  the  general  rcaem- 
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blance  which  these  tumors  have  to  llie  wetl'defined  and  i.-haractengtio 
alveolar  structure  which  many  of  the  carcinnmata  exhibit.  It  is  true 
that  occasionally  the  resemblance  \e  very  close  indeed,  but  usually  th» 
sarcomata  present  a  more  or  less  ]ntimat«  relation  between  the  celU  and 
basement  subsUnce.  The  oelU  naually  do  not  simply  lie  in  the  cavities, 
but  are  often  attached  to  the  intercellular  substance,  which  not  seldom 
•ends  Bner  trabecule  into  the  alvtwli  between  the  rellB.  Sometimec  A 
careful  shaking  of  sections  in  water  is  necessary  to  reveal  the  oharutert 
of  the  reticulum.  The  cells,  moreover,  are  usually,  though  not  olw^yv, 
distinctive  in  character.  This  form  of  tumor  is.  in  some  cases  at  least, 
determined,  as  above  stated,  by  the  new  formatiOD  and  peculiar  arrung^^ 
menl  of  the  blood-vessels.     Tumors  of  this  kind  are  not  common,  bnt 
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toay  occur  in  the  akin,  lymph  nodes,  bones,  and  pia  mater.     Tliey  are 
pusually  very  malignant. 

In  &<ldition  to  the  above  more  or  less  vrell-deSned  forms  of  sarcoma, 
there  eiist  various  modifications  which  have  received  special  names. 
Thna  sarcomata  in  which  cysts  form,  either  by  the  softening  of  tissue  by 
degeneration,  or  by  the  dilatation  of  gland  ducts  by  pressure,  or  by  the 
now  formation  of  tissue  in  gland  ducts  or  alveoli  which  dilate  with  the 
growth  of  the  tumor,  have  received  the  name  of  cysto -sarcomata. 

Miicoas  degeneration  is  frequent  in  the  various  forms  of  sarcoma. 
I  A  combination  of  myxoma  and  sarcoma — myxo  sarcoma — is  common 
I  (eee  Fig.  58). 

Combinations  of  sarcoma  with  fat  tissue,  lipo-earcoma;  with  glandular 
I  ttractnrES,  a  I  (F'g   '(i)    w'tl      a  I'lage     }   nd  0     reoina ; 


with  muscle  tiBSue,  myosarcoma  j  and  with  various  other  tissues,  are 
frecguent  occurrence.  Some  forms  of  pganimoma,  or  "  brain  sand."  found 
ebiefly  in  the  dnra  mater,  &t&  fibro-trarcomata  which   have   undergone 
catcificatiou,  the  lime  being  deposited  in  lamelkted  masses  of  various 
shapes  within  them. 

Some  of  the  soft  papiliomata  and  warts,  and  occasionally  the  polypi 
of  the  mucous  membranes,  belong  to  the  type  of  sarcoma  or  myxo- 
sarcoma. 

The  so-called  chloromata,  which  have  been  found  in  a  variety  of 
places  in  the  body,  hut  are  rare,  are  apparently  forms  of  sarcoma.  Ohlo- 
ronia  is  characterized  by  a  greenish  color  the  nature  of  which  is  not 
knowD. 

Sometimes  in  various  forms  of  sarcoma,  as  in  other  tumors,  the  endo- 
Ithelial  cells  lining  the  lymph  spaces  appear  to  proliferate,  giving  rise  to 
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a  variety  of  rounded,  elongated,  or  reticular  structures,  which  boi 
resemble  a  typical  gland  formation.     Such  tumors  arc  aometii 
adenoid  aarcomnla,  but  they  require  more  careful  and  extended 
before  tbey  can  be  definitely  classified.     Some  of  them  belong  to  the 
tumors  of  the  next  clasB. 

ENDOTHELIOMA. 

Under  the  name  of  endotheliomata  are  grouped  a  number  of  tumors 
which  on  the  one  hand  are  cloaely  related  to  the  sarcomata  in  genesis, 
and  in  some  cases  iu  appearance,  while  on  the  other  hand  some  of  them 
so  closely  resemble  some  forms  of  carcinoma  as  to  be  dlBicnit  of  distinc- 
tion from  them.  The  endotheliomata  originate  in  that  form  of  connec- 
tive-tissue cells  called  endothelium,  and  seem  to  develop  by  a  prolifera- 
tion of  these.  Sometimes  the  cells  of  the  endotheliomata  reramble 
closely  the  normal  endothelium:  sometimes,  however,  they  differ  con- 
siderably from   them,  being  occasionally  very  large,  often   thick   and 
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irregular  in  shape,  and  even  nearly  cylindrical  or  cuboidal.  They  are 
associated  with  a  more  or  less  abundant  vascular  stroma,  which  may  be 
alveolar  in  formation.  In  this  case,  as  in  alveolar  sarcoma,  it  may  often 
be  seen  that  the  cells  have  an  intimate  relationship  to  the  trabeculie  of 
the  stroma.  Sometimes  the  cells  of  the  endotheliomata  are  packed  to- 
gether in  dense  concentric  masses  (Fig.  57),  which  may  have  a  glisteaing 
appuarance,  and  such  tumors  are  sometimes  culled  cholMteatomaia, 
Although,  for  the  most  part,  the  peculiar  glistening  appearance  of  these 
tumors  is  due  to  the  closely  packed  thin  cells  which  compose  them,  thejr 
not  infrequently  coutuin  crystals  of  cholesterin,  sometimes  in  lerj^ 
quantities,  which  muy  share  in  producing  their  characteristic  appear- 
ance. But  the  cholesterin  may  be  absent  or  present  in  small  amonot. 
The  endotheliomata  may  occur  of  considerable  sise  and  be  nodnlvi 
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or  they  may  be  tntiltiple,  numerous  small  tumors  beiiig  scattered  over 
the  Borftice  of  the  part  in  which  they  grow;  they  may  even  form  a 
thicker  or  thinner  pellicle  over  surfaces,  or  cause  adhesions  between 
adjacent  organs.  They  may  form  metastases.  They  occur  in  the  dura 
mater  and  pia  mator,  in  the  pleura  and  peritoneum,  and  have  been 
described  in  the  lymph  uodea,  ovary,  liver,  braiu,  luid  testicle.' 


Lipomata  are  tumors  formed  of  fat  tissue.  The  fat  tisane  occurs  in 
lobules  and  is  similar  to  normal  fat,  except  that  the  cells  and  lobules  are 
usually  larger.  There  may  be  little  connective  tissue  in  the  tumors, 
when  they  are  very  soft,  almost  fluctuating — lipoviii  molle — or  there  may 
be  eo  much  as  to  give  the  tumor  considerable  iirmnea9~-_fibro-lipoma. 
They  may  be  in  part  transformed  into  mucous  tissue — nij/xo-liponia. 
Cartilage  not  infrequently  develops  in  them,  or  they  may  undergo  par- 
tial calcification. 

Occasionally  the  blood-vessels  are  very  abundant  and  dilated — lipoma 
ttlangiectoiiltx.  They  are  usually  sharply  circumscribed,  but  may  infil- 
trate aurroundiug  tissues.  They  are  not  infrequently  pediculated.  They 
sometimes  grow  to  enormous  size,  and  may  ulcerate. 

They  are  usually  isolated,  but  may  be  multiple.  They  are  the  most 
common  of  tumors,  occurring  usually  in  the  subcutaneous  or  other 
(at  tissue.  They  may  occur  in  the  mucous  membrane  of  the  gastro- 
inteEtinal  canal,  in  the  peritoneum,  more  rarely  in  the  dura  mater, 
kidney,  liver,  and  lungs,  They  are  benign  tumors,  not  forming  metasta- 
ses, but  they  may  be  deleterious  by  ulceration  or  gangrene,  and  when  not 
fully  removed  may  exhibit  local  recurrence. 

CHONDROMA. 

These  tumors,  composed  of  either  of  the  physiologicul  forms  of  carti- 
lage, are  usually  hard,  but  sometimes  quite  soft.  The  cells  do  not  pre- 
sent the  same  uniformity  in  size,  shape,  number,  and  relative  position 
that  they  do  in  normal  cartilage.  Sometimes  they  are  very  large, 
spheroidal,  and  grouped  in  masses,  and  again  small  and  far  apart.  They 
are  frequently  fusiform  or  branching.  Fibrillar  connective  tissue  in  vary- 


'  Thii  class  of  tumors  Is  uusBtisfactory,  for,  aa  will  be  seen,  we  have  do  vcty 
deflDite  morpbologic&l  characteristics  which  cover  all  cases,  and  their  relations  to 
Other  tumois  sre  so  close  that  we  often  need  to  know  the  seat  of  the  growth  aud  some- 
thing of  lla  geneala  before  we  eon  arrive  even  at  a  measurably  definite  dctenniDalioD 
of  it,  and  even  then  we  may  fail.  This  icdefluitc  state  of  affairs  arises  from  the  fact 
dud  wo  do  not  yet  hnow  euough  about  the  norma!  relationahiijs  between  eadotlielial 
and  other  connectire-tifMue  cells;  and,  furtberinore.  we  do  not  yet  know  exactly  to 

t  extent  the  progeny  of  one  class  of  cells  may  gtovi  to  resemble  or  become  iden- 
witb  those  of  anotlier  class. 


i 


ing  quantity  is  usually  present  in  the  chondromata,  either  as  a  capsule,  or 
running  in  bands  between  the  nodules  of  cartilage,  or  passing  in  fascicles 
into  them  (Fig.  58).  The  cartilage  may  change  to  mucous  tissue,'  form- 


Fio.  SM. —CaoiniBOM. 


ing  myxo-clniiidromtt  (Fig,  SO);  the  cells  may  undergo futty  degeneration 
or  they  may  i-alcify  or  ossify.  C'bondromatu  frequently  form  a  i>art  of 
mixed  and  complex  tumors. 


Fio.  M.— Htxo-Cbqudkoiu  or  Ccctica 


They  may  form  in  connection  with  bone  or  cartilage,  and  are  often 
traceable  to  irreguIaritieH  in  foetal  development.  Or  they  may  occur  in 
soft  parts  where  cartilage  is  not  normally  present,  as  in  the  parotid,  tes- 

■  This  cbaoge  of  one  form  of  lismie  into  another  is  called  metaplatia,  and  is  not 
uDCommoD  among  the  membera  of  the  coDnective-timuc  group,  ss  well  u  Id  Ibe 
tumors  which  are  formed  after  tbdr  types. 
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ticle^  mamma^  and  ovaries^  where  they  are  apt  to  be  mixed  with  other 
tissues;  or  in  subcutaneous  connective  tissue  and  fasciae. 

They  are  in  general  benign  tumors,  but  metastases  sometimes  occur, 
most  frequently  in  the  lungs,  sometimes  in  the  heart. 

Small  hyperplastic  growths  on  the  surfaces  of  cartilage  are  called 
ecchondroses. 

OSTEOMA. 

The  formation  of  bone  in  the  body  in  abnormal  places  occurs  quite 
frequently  and  under  a  great  variety  of  conditions.  It  is  on  this  account 
not  easy  to  define  the  term  osteoma,  and  it  is  frequently  difficult  to 
determine  whether  or  not  a  given  mass  of  new  formed  bone  is  an  osteoma 
or  not.  Bone  tissue  often  occurs  in  tumors  of  the  connective-tissue 
group  as  a  secondary  or  complicating  structure — osteo-fibroma ,  osteo- 
chondroma, osteosarcoma,  etc.  It  may  occur  in  muscles  as  a  result  of 
certain  exercises,  or  as  a  result  of  a  peculiar  inflammatory  process  (see 
Lesions  of  the  Muscles),  or  it  may  occur  in  connection  with  chronic  in- 
flammation in  a  variety  of  tissues.  A  circumscribed  mass  of  abnormal 
bone,  not  of  inflammatory  origin,  may  be  called  an  osteoma.  Small 
masses  of  new-formed  bone  of  various  shape,  projecting  from  a  bony 
surface  and  frequently  of  inflammatory  origin,  are  usually  called  osieo- 
phytes.  Bony  tumors  projecting  from  the  surface  of  bones  are  frequently 
called  exostoses. 

An  osteoma  may  be  loose  in  texture,  consisting  of  bone  tissue  similar 
to  cancellous  tissue,  or  it  may  be  denser,  resembling  compact  bone  tis- 
sue, or  it  may  be  very  hard  and  dense  like  ivory,  so-called  ivory  exostoses. 
The  difference  between  these  forms  lies  chiefly  in  the  varying  number 
and  size  of  the  vascular  and  medullary  spaces  which  they  contain. 

s  Osteomata  may  develop  in  connection  with  the  bone  or  periosteum, 
which  is  most  frequently  the  case,  or,  independently  of  bone,  in  soft 
parts. 

New-formed  bone  has  been  found  in  the  soft  parts  of  the  body,  in  the 
brain  substance,  dura  mater  and  pia  mater;  in  the  j)leura,  diaphragm, 
and  pericardium;  in  the  skin,  choroid,  air  passages,  lungs,  and  penis, 
and  in  other  places.  To  what  extent  some  of  these  bone  formations  may 
have  been  due  to  inflammatory  action  it  is  not  possible  to  say,  and  it  is 
quite  probable  that  the  fuller  knowledge  of  the  future  may  show  rela- 
tionships between  the  development  of  certain  tumors  and  some  forms  of 
chronic  inflammation  which  we  do  not  now  recognize. 

The  growth  of  the  osteomata  is,  as  a  rule,  slow.  They  are  benign 
tumors,  and  are  nof  infrequently  multiple. 

GLIOMA. 

The  gliomata  are  developed  in  connection  with  the  characteristic 
connectlTe-tissae  framework  of  nerve   tissue,  the  neuroglia,  which   in 
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structure  many,  though  usually  not  all,  of  its  cells  closely  resemble. 
Small  cells  with  inconspicuous  bodies  and  numerons  delicate  branchiog 
procesdes  Are  most  characteristic;  but  in  connection  with  these  tliere  is 
usually  a  greater  or  less  number  of  small  spheroidal  cells  with  proportion- 
«lly  large  nuclei  {Fig.  60).     It  is  ugually  iieoeBeary  to  shake  sections  in 
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FiQ.  U.— OuDU  or  BaUH. 

water  or  carefully  tease  fragmentaof  the  tumor  in  order  to  see  the  charac- 
teristic neuroglia  or  so-called  "  spider  "  cells  (Fig,  Gl).  These  tumors 
may  contain  very  uumeroua  and  frequently  diluted  thin-walled  blood- 
veseets.  They  may  be  very  soft  or  moderately  hard;  and  especially 
when    occurring  in    the  substauce   of   the   brain  are    frequently    not 


sharply  outlined  against  the  adjacent  normal  tissue.     Tbey  usually  oc- 
cur  singly,  and  are  comparatively  slow  in  growth. 

They  are  very  apt  to  be  complicated  with  other  tumor  tissue,  forming 
glionta-myxoma,  glio-narcoma,  etc.  Owing  to  the  abundance  of  thin- 
walled  blood-vesaela  and  the  softness  of  the  growth,  they  are  liable  to  in- 
terstitial htemorrhages,  and  may  then,  when  ocourring  in  the  brain, 
readily  be  mistaken  for  ordinary  apoplectic  clots.     They  are  liable  to 
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fatty  degeueration.  They  iisiially  occur  in  the  brain,  spinal  cord,  and 
in  the  optic  and  other  cerebral  nerves.  The  so-oalled  glioniata  of  the 
retina  are  naually  email  gpheroidal-celled  Burconiata. 

Pure  gliomata  are  benign  tumora,  though  in  their  most  common  com- 
bination with  Barcoma  they  may  be  very  malignuut.  Tiieir  usual  situa- 
tion) however,  is  such  as  to  make  them  almost  alffiiys  xigniflcant, 
although  technically  they  are  benign  tumors.' 


Tumors  composed  of  muscular  tissue  are  of  two  kinds,  following  the 
two  physiological  types  of  muscle  tissue,  the  non-striated  and  the 
striated. 

I.  Leiomyoma,  Myoma-levicellulare.  — The  characteristic  elements  of 
these  tumors  are  fusiform,  smooth  muscle  fibres,  with  elongated  or  rod- 
shaped  nuclei.     These  are  packed  closely  together,  frequently  interlac- 


ing and  running  in  various  directions,  and  are  intermingled  with  a 
variable  quantity  of  more  or  less  vascular  fibrillar  connective  tissue  (Fig. 
G2).  When,  as  is  not  infrequently  the  case,  the  connective-tissue  ele- 
ments are  present  in  large  amount,  the  tumor  is  called /iro-;«yomrt. 
It  is  not  always  easy  in  sections  to  distinguish  between  those  tumors  and 
certain  cellular  fibromata,  but  the  characteristic  shape  of  the  isolated 
cells  and  their  nuclei,  together  with  their  uniformity  in  size,  will  usu- 
ally suffice.  These  tumors  are  frequently  infiltrated  with  lime  salts,  and, 
owing  to  their  density  and  lack  of  blood-vessels,  they  not  infrequently 
degenerate,  forming  cysts  or  becoming  gangrenous.  Thoy  may  occur 
singly  or  multiple,  are  usually  of  slow  growth,  may  he  large  or  small, 
ftnd  are  benign.     They  may  occur  wherever  smooth  muscle  tissue  exists. 

'  Our  knowledge  of  the  normol  neuroglia  is  slill  too  meagre  to  permit  us  to  under- 
•bunl  very  thorougbly  this  class  of  tumors,  and  to  separate  it  as  preciselj  as  could  b« 
wUbed  from  ccTtAin  of  il«  allies  among  the  ebnormal  i:oQDective-tISHUe  growths. 


They  are  most  frequently  found  in  the  uterus,  where  they  are  often  mul- 
tiple. Thoy  may  occur  in  the  wall  of  the  gastro-inteatinal  canal,  and 
have  been  seen  in  the  bludder  and  in  the  ekiu  of  the  nipple  and  ecrotuni. 
The  so-called  hypertruphios  of  the  prostate,  so  frequent  in  advanced  life, 
are  usually  leiomyomata  of  the  interstitial  muscle  tissue  of  that  gland. 

II.  Myoma  slrioeeUulare  or  Rhabdomi/oi>m.~ln  these  rare  tumors, 
striated  muBcle  fibres  ure  the  charucterietic  ulemeuts.  They  very  larely 
compose  a  great  part  of  the  tumor,  but  are  intermingled  with  other  ele- 
ments, fibrillur  connective  tiasue,  spindle  shaped  and  spheroidal  cells  of 
various  forma,  which  often  appear  to  be  incompletely  developed  muscle 
cells.  They  are  not  infrequently  associated  with  sarcomatous  tisRue. 
Blood-veasels  and  sometimes  nerves  are  also  present.  The  muscle  fibres 
differ,  as  a  rule,  from  normal  striated  muscle  fibres  in  their  arrangement, 
which  is  usually  quite  irregular,  and  also  in  size,  being  in  general  smaller 
than  normal  fibres,  although  varying  greatly.  The  sarcolemma  ie  either 
Absent  or  incompletely  developed.  These  tumors  arc  usually  smuU  or  of 
moderate  size,  and  are  supposed  to  originate  from  inclusions  of  cells 
destined  to  form  muscle  tissue  in  places  where  they  do  not  belong. 

In  the  heart  and  certain  other  muscular  parts,  small  circumscribed 
masses  of  striated  muscle  tissue  have  been  described,  and  are  sometimes 
called  komolognug  rhttbitomi/omatn.  But  genuine  heterologous  rhabdo- 
myomata  are,  in  almost  all  cuscs  thus  far  recorded,  confined  to  the  geni- 
to-urinary  organs,  kidney,  ovary,  and  testicles.  The  writer  (T.  M.  P.) 
has  described  an  exceptional  case  of  rhabdomyoma  occurring  in  the 
parotid  gland.'  These  tumors,  when  not  associated  with  other  and 
malignant  tumors,  are  benign,  and  are  of  much  greater  theoretical  than 
practical  interest. 


A  true  neuroma  is  a  tumor  containing  new-formed  nerve  tissue.  Such 
tumors  are  comparatively  rare.  Tumors  developed  in  the  connective 
tissue  of  nerves  and  composed  usually  of  fibrous  or  mucous  tissue  are 
common,  and  are  frequently  culled  neuromata,  but  they  should  be  culled 
fibromata  ormyomata,  etc.,  of  the  nerves,  oi  false  neuromata.  The  true 
neuromata  are  of  two  kinds,  ganglionic  or  veUitlar  itturumata  and 
fibrillar  neurninnla,  depending  upon  the  character  of  nerve  tissue  which 
Ihey  contain.  The  ganglionic  neuromata  are  fodnd  associated  with 
other  structures  in  certain  of  the  terutomata  in  the  ovuriee,  tosLicleB,  and 
in  the  sacral  region:  they  also  occur  in  the  gray  matter  of  the  brain. 

The  fibrillar  nenromata  are,  according  to  Virchow,  of  two  kinds, 
myelinic  and  atnytUnic,  depending  upon  whether  the  nerve  fibres  which 
they  contain  are  meduUated  or  not.     The  neuroma  myelinicum  is  the 
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more  common  and  the  best  anderstood.  The  medullated  nerve  fibres 
in  these  tumors  are  associated  with  fibrillar  connectiTe  tissue,  and  are 
usually  curled  and  intertwined  in  a  moat  intricate  manner.  They  occur 
either  singly  or  multiple  ou  the  peripheral  nerves.  They  may  oc- 
cur in  coQBiderable  numbers  as  nodular  tumors  on  the  branches  of  a 
single  nerve  trunk,  or  they  may  form  an  irregular,  diffuse,  nodulated 
enlargement  of  the  nerve  branches— plex if orm  neuroma.  These  neu- 
romata may  or  may  not  be  painful.  They  not  infrequently  form  at  the 
cut  ends  .of  the  nerves  in  amputation  stumps.  They  are  benign  tumors, 
never  forming  metastases. 

The  false    neuromata    (fig.  63)   are  myxomata,   or  fibromata,   or 
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md  n  p  acea  <Bd  ma    uh.  so   ba  □   d  rably  resembles 

mucous  u»iie. 

sometimes-  myxo-sarcomata  of  the  nerve  sheaths  or  intrafascicular  con- 
nective tissue,  and  may  occur  singly  or  multiple.  Tn  the  latter  case,  they 
may  affect  the  branches  of  a  single  nerve  trunk,  or  tliey  may  be  found 
on  nearly  all  the  cerebro-spinal  peripheral  nerves.  The  writer  (T.  M.  P.) 
has  deseribed  a  case  (Fig.  64)  in  which  over  eleven  hundred  and  eighty- 
two  distinct  tumors  were  found  distributed  over  nearly  nil  the  peripheral 
nerves  of  the  body.'  The  nerve  fibres  in  tJieso  tumors  may  be  crowded 
apart  by  the  new  growth  and  considerably  atrophied;  or,  in  cases  in 

'  Amerfcau  Journal  of  the  Medical  Sciences.  July,  i:^ 


which  the  tumor  ia  composed  of  soft  tissue,  ae  in  myxoma  or  the  soft 
fibroma,  they  may  jia^a  through  or  aiound  the  tumor  entirely  unchaug- 
ed.     The  multiple  false  Qeurotuiitu  are  in  many  cases  congeuital. 


—MuLTiPLi    Finoiutx 


Si«v«.    Oi»-iiiwru«' 


Aiigiomata  are  tumors  coni>iBting  in  large  part  or  entirely  of  new- 
formed  blood-vessels urblood-eavi ties.  In  many  tumors  of  varions  kinds, 
the  new-formeti  or  the  old  blood-vessels  may  be  very  abundant  or  prom- 
inent by  reason  of  llicir  dilatations;  the  blood-vessels  of  otherwise  normal 
tissues  may  also  bo  largely  dilated,  thus  riimulating  vascular  tnmore. 
These  are,  however,  not  true  angiomata.  although  sometimes  reckoaed 
among  them,  and  in  many  cases  closely  allied  to  them.     Such  arc  the  so- 
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called   arterial   vurix,  or  cirsoid   aueu 
angiomata  are  of  two  kinds: 

J.  Those  formed  largely  of  capillary  blood-vesseia  with  either  thin  or 
thickened  walls,  imbedded  in  a  more  or  less  abundant  connective- tisane 
stroma.  These  are  calle<l  itiinj^t  unyiomnUt  or  amjioma  ttlangitcloiile$. 
The  walls  of  the  vessels  in  these  tumors  are  frequently  dilated  or  pouched, 
and  QBUslly  form  atangle  of  curled  nnd  iotertwiuad  vessels.     They  occur 


TUM0K8.  145 

moat  frequently  in  the  skin  or  aubcutaneoae  tissnes  (Fig.  65),  usually 
about  the  face,  and  may  project  above  the  general  earface  or  be  on  a 
level  with  it.  Such  are  the  so-called  vascular  nievi  or  strawberry  marks, 
which  are  usually  congenital.  They  are  sometimeB  ebarply  circum- 
scribed, and  sometimes  merge  imperceptibly  into  the  surrounding  skin. 
They  sometimes  occnr  in  the  mucous  membranes,  in  the  mamma,  bones, 
and  brain.  They  are  benign  tumors,  never  forming  metastases,  but  may 
be  associated  with  sarcomata. 

II.  The  second  form  of  angioma,  called  angioma  cavernosa,  consists 
largely  of  a  series  of  intercommunicating,  irregular-shaped  larger  and 
smaller  blood-spaces  lined  with  endothelium,  and  surrounded  by  avari- 
able  quantity  of  fibrillar  connective  tissue,  which  may  contain  smooth 
muscle  cells  (Fig.  66).  They  resemble  the  erectile  tissue  of  the  cor- 
pora cavernosa  of  the  penis  and  clitoris.     They  are  apparently  formed 


by  a  dilatation  of  old  and  new-formed  capilliiricn  and  veins.  They  ure 
sometimes  erectile  and  sometimes  pukating,  and  arc  not  infrequently 
multiple.  They  may  be  seated  in  the  skin  iind  subcutaneous  tissue. 
forming  the  so-called  projecting  nsevi,  or  in  internal  organs.  Tlioy  iire 
often  found  in  the  liver  ariJ  less  frequently  in  bone,  the  brain,  spleen, 
uterus,  kidney,  intestines,  bladder,  and  muscles.  They  are  naually  of 
little  significance,  though  they  may  give  rise  to  hieniorrhages. 


LYMPHANGIOM.V. 

These  tumors  consist  of  diluted  jympli  cliannels,  which  either  piv- 
serve  approximately  the  general  shape  of  the  original  lymph  vessels,  or 
are  distinctly  cavernous  in  character,  or  even  cystic  (Fig.  6T).  Tht'y 
probably  originate  in  part  in  new-formed,  in  part  in  old  lymph  cliiinnels. 
A  strict  distinction  between  tumors  formed  by  a  dilatation  of  preformed 
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and  new-formed  lymph  chaiineleis  not  poBaible,  owing  to  the  Tcry  primal 
itive  character  of  Eome  of  the  ultimate  lymph  spaces  and  onr  lack  of  J 
knowledge  o(  their  exact  relatioua  to  adjacent  parte. 

In  the  lynijihangiometa,  there  may  be  much  or  little  connective  li*>  I 
Bue  between  the  dilated  channels,  which  are  UBuaJl.v  filled  with  a  trans-  I 
Incent  or  milky  fluid  resembling,  and  probably  Idesticttl  with,  the  normal  J 
lymph.  These  tumors  are  usually  congenital,  but  are  sometimes  i 
quired.  They  usually  occur  in  the  skin  as  soft,  sometimes  considorablTf  I 
sometimes  but  slig;htly  elevated  tumors,  and  may  occur  in  the  tongue — J 


some  forms  of  so-called  macroglosBia.     They  are  benign  tumors,  but 
may  rupture,  giving  rise  to  a  seridun  Jytnphorrhai>a. 

TUMUK8    IN  WHICH    KPITHELIAL   CELLS   ARE   PEEDOJIINANT  OR   CHARAC- 
TEBI8TIC    ELEMENTS — EPITHELIAL  TUMORS. 

I.  Adenoma. 

U.   Carcinoma. 

Oenoral  CotDfideralions. — The  tumors  thus  far  deacrilied  in  detail, 
vitb  the  exception  of  the  gliomutu,  are  formed  on  the  type  of  tisauei 
which  develop  from  the  parablast.  The  epithelial  tumors,  on  the  other 
band,  originate  in  one  or  other  of  the  layers  of  the  archiblast,  and 
have  accordingly  two  series  of  criteria  hy  which  to  describe  and  identify 
them:  first,  morphological,  and,  second,  hietogeuetic  criteria. 

While  in  the  main,  in  the  normal  body,  the  general  distiuctioua 
between  epithelial  and  other  tissues  are  fairly  well  marked,  there  are 
still  particular  cases,  especially  those  in  which  epithelial  tissues  are  in 
process  of  physiological  growth  or  rejuvenation,  in  which  the  distinc- 
tions are  quite  ill-defined.  When  we  remember  the  rapid  growth  of 
many  tumors,  the  tendency  to  incomplete  formation  of  their  cells,  their- 
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diverse  Beats,  and  the  variona  complicatiLg  conditionB  under  which  they 
originate  and  develop,  it  does  not  seem  strange  that  the  exact  limitations 
of  this  class  of  tumors  are  not  easy  to  fix,  nor  that  thoy  seem  sometimes 
to  merge  into  one  another  and  into  tumor  tissues  belonging  to  other 
classes-  If  epithelial  cells,  nnder  all  circumstances,  had  a  definite  and 
characteristic  structure,  or  if,  on  the  otiier  hand,  we  could  always  kuow 
whether  a  given  cell  group  originated  in  epithelium  or  not,  the  matter 
of  distingaishing  between  tumors  of  this  and  other  classes  would  be  sim- 
ple and  easy  enough.  As  it  is,  in  some  cases  both  morphological  and 
histogenetic  criteria  fall  us,  and  the  ctiuical  history  aud  gross  appear- 
ance are  not  characteriatic.  Such  cases,  which  are  indeed  rare,  but 
which  do  sometimes  occur,  suggest  to  us  the  possibility  that  the  desira- 
bility of  accurate  class  ill  cation  has  led  us  into  seeking  distinctions  which 
Nature  herself  has  not  sharply  drawn.  While  these  ditRcuities  in  special 
cases  must  be  acknowledged,  the  distinctions  are  in  the  main  definite 
enough,  and  very  useful  both  for  clinical  and  BcientiGc  purposes. 

Epithelial  tumors  always  contain,  in  addition  to  the  more  or  less 
characteristic  cellular  elements,  a  connective-tissue  stroma  which  gives 
them  support  and  carries  the  Tesscls.  This  stroma  may  be  sparse  or 
abandant,  may  contain  few  or  many  cells,  is  sometimes  arranged  in  ir- 
regular fascicles  or  bands,  and  very  frequently  forms  the  walls  of  well- 
defined,  variously  shaped  spaces  or  cavities  called  alveoli,  in  which  the 
epithelial  cells  He.  The  epithelial  cells,  in  most  cases,  lie  along  the  walls 
of  the  alveoli  without  an  intimate  connection  with  them,  as  is  the  case 
in  the  alveolar  sarcomata.  They  are,  moreover,  packed  together  without 
more  intercellular  substance  than  the  usual  cementing  material  common 
to  epithelial  cell  masses.  In  this  lack  of  fibrillar  intercellular  substance 
within  the  alveoli,  and  in  the  loose  relationship  between  the  cells  and 
the  alveolar  walls,  lie  in  many  cases  the  chief  morphological  distinctions 
between  certain  carcinomata  and  alveolar  sarcomata. 

In  certain  of  the  epithelial  tumors,  there  is  a  reproduction  of  typical 
gland  tissue  of  various  kinds,  depending  upon  the  seat  and  conditions  of 
growth  of  the  tumor.  Such  tumors  are  called  adenomata.  A  simple 
hypertrophy  of  a  gland,  or  an  increase  in  its  size  by  excessive  growth  of 
jt«  interstitial  tissue,  do  not  constitute  an  adenoma.  There  must  bo  an 
actual  new  formation  of  more  or  less  typioal  gland  tissue.  This  is  not 
always  or  frequently  of  exactly  the  same  character  as  the  gland  tissue  in 
which  it  originates,  and  always  eshibits  a  certain  lack  of  conformity  to 
the  type  in  structure  and  mode  of  growth.  The  alveoli  and  ducts  usu- 
ally have  a  lumen  and  sometimes  a  membrana  propria,  but  the  cells  may 
differ  in  shape  from  one  another  and  from  those  of  the  gland  from  which 
they  spring. 

Epithelial  tumors  in  which  there  is  no  close  conformity  to  a  glandular 
rpe,  but  a  lawless  growth  of  various  kinds  of  more  or  less  typical  epi- 
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thelial  cells  in  tlie  meshes  of  a 
etroma,  are  called  rarcinomaln. 

It  will  readily  be  seen  that  there  must  be  a  border  region  between  tl 
adenomata  aud  carcinomata  where  conformity  to  the  glandular  typfil 
merges  into  the  lawlessness  of  growth  characteriBtio  of  carcinomatA.  &il 
this,  border  region,  a  certain  degree  of  individual  bias  muat  be  permitte 
in  iissigiiing  a  name  to  tlie  new  growth.  In  some  cases  a  eharp  distiiu 
tion  cnnnot  be  mude,  or  the  tumor  may  share  in  the  characteristica  0 
both,  ami  then  we  very  properly  make  use  of  the  term  adeno-carcinoT. 


I.    ADEyUUA. 

The  structure  of  the  cellalar  elements  of  these  Cumora  and  tbei 
Tangement  into  acini  and  ducts  vary  even  more  than  do  those  of  tbM^ 
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normal  glands  whose  types  they  follow.  The  acini  usually  possem  a  n 
or  Ipbs  welt  defined  Inmrn  and  membrana  propria  (see  Fig.  68).  Tbi 
adenomata  sometimes  merge  into  the  surrounding  tisime,  or  are  oam 
tinuous  with  the  gland  tissue  in  which  they  originate;  sometimM  tliq 
are  distinct  in  outline  and  incH|>Bulated.  The  interstitial  tJssneis  b 
times  abundant,  sometimes  sparse,  ami  may  contain  few  or  many  oelll. 
The  irregularities  of  their  growth  often  IcHd  to  the  stoppage  of  the 
lumma  of  their  duct«  and  the  formation  of  cysts.  They  may  undergo 
mucous  metamorphosis,  and  may  become  sarcomatous. 

Adenomata  occur  in  the  mamma,  ovary,  liver,  kidney,  thyroid,  saliJ 
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vary,  and  lacliryniAl  glauds,  and  in  the  cartiucle;  in  the  mucous  mem- 
brane of  the  nose,  pharyux,  atomach,  intestine,  and  uterus;  and  occa- 
sionally in  the  sebaceous  and  sweat  glunda  of  the  akin.     The  so  called 
mnltilocuJar  cyatomata  of  the  oviiry  are  among  the  most  important  of 
the  adenomata.     There  are  numerous  papillary  and  polypoid  growths, 
in  gland  ducts  and  on  mucous  membranes,  in  which  there  is  an  actual 
new  formation  of  glaud  epithelium,  but  this  is  usually  secondary  to  t 
primary  growth,  beneath  the  epithelial  layer,  of  some  other  tiaaue,  i 
aa  fibrous  or  mucous  tissue,  and  the  new  growth  of  glaud  epithelium  ^' 
simply  keeps  pace  with  the  growth  of  the  latter,  to  whicJi  it  serves  as  "Wa^ 
investraent.     Such  growths  are  sometimes  classed  among  the  adeuomata,^o'^ 
but  do  not,  strictly  speaking,  belong  there. 
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The  adenomata  are  in  general  benign  tumors,  being  slow  of  growth 
and  localized,  but  there  are  very  important  exceptions.  Some  of  the 
adenomata  of  the  stomach  and  intestines  belong  to  the  most  malignant 
of  tumors  in  rapidity  of  local  extension,  in  the  formation  of  metastases, 
and  the  development  of  cachexia.  Certain  of  the  adenomata  of  the 
mamma  and  thyroid  are  also  very  malignant.  It  should  be  remarked, 
however,  that,  as  a  rule,  the  malignant  adenomata  are  those  which,  in 
Etrncture,  lie  close  upon  the  border-line  between  tumors  of  this  class  and 
carcinomata  (see  Fig.  69),  and  by  such  observers  as  incline  to  lay  more 
ftreaa  upon  clinical  than  morphological  distinctions  they  are  usually 
claaaed  among  the  latter. 


CARCINOMA. 

Tbeee  tumors  are  composed,  as  above  stated,  of  a  conoective-l 
stroma,  forming  more  or  lees  well-defiued  commaiiicatiug  spaces  gr  nl' 
oil,  in  which  lie  variously  shaped  epithelial  cells  arranged  in  an  atypiod'l 
manner.     The  stroma,  containing  few  or  many  cells,  may  be,  capeciall; 
in  the  advancing  portions  of  the  tumor,  composed  largely  of  the  old  coi 
nective  tissue  of  the  part.     It  may,  liowcver,  be  entirely  new  formed. 
The  cells  which  lie  in  the  spaces  or  alveoli  bear  sometimes  a  very  clooe^ 
sometimes  but  a  very  general  resemblance  to  epithelium. 

It  was  formerly  believed  that  new  epithelium  might  be  formed,  both 
from  old  epitlielial  cells  and  from  the  connective- tisane  cells,  and  poeei- 
biy  from  white  blood-cella,  and  among  many  observers  this  belief  Btill 
exists  and  has  never  been  disproved.  Still,  within  the  last  twenty  years, 
the  opinion  that  new  epithelial  cells  in  tumors  arise  eiclnsively  from  old 
epithelium  has  found  general  acceptance,  and  for  very  good  reason!. 
No  one  has  actually  seen  nn  epithelial  cell  ongiuatti  under  the 
scope,  and  until  this  can  he  done  our  beliefs  must  rest  uiKin  indireet 
obEervations.  In  the  first  place,  all  the  epithelial  structures  in  the  em- 
bryo originate  in  the  archiblastic  layers,  that  is,  in  those  layers  which  ar* 
largely  characterized  by  the  presence  of  epithelium  (see  page  131).  In  re- 
generation, after  an  injury  in  the  adult,  a  study  of  the  successive  phi 
of  the  process  shows  that  new  epithelium  is  always  formed  in  continuity 
with  the  old,  and  apparently  by  a  proliferation  of  old  epithelial  cells. 
Epithelial  tumors  are  almost  exclusively  found  in  parts  normally  con  tain-i 
iug  epithelium,  and  frequently  the  new  growth  can  be  distinctly  seen  t« 
bo  continuous  with  the  old  cells. 

The  occurrence  of  primary  epithelial  ttimora  in  parts  of  the  body  ii 
which  epithelium  does  not  uormally  occur,  as  in  bone  and  the  lymph 
nndes,  has  been  recorded,  but  these  |mtty  have  )>een  metastatic  tumorif 
ih  which  the  primary  tumor  was  small  and  overlooked,  or  they  may  haW 
been  displaced  embryonic  germs,  which,  according  to  Cohnheim's  bypo-j 
thesis  (see  page  IISI),  would  explain  their  heterologous  occurrence.  Theaa 
possibilities  of  error  should  be  taken  into  the  account  in  the  apparently 
exceptional  cases,  and  it  is  to  be  remarked  that  these  are  becoming  leas 
and  less  as  our  knowledge  increases  and  our  technical  facilities  for  re- 
search improve. 

A  considerable  number  of  the  tumors  formerly  described  as  heterol 
ogous  primary  carcinomata  are  now  known  to  be  formed  by  proliferstioa 
of  endothelium,  and  hence  to  belong  to  another  class,  although  closelj 
resembling  the  carcinomata  in  structure. 

The  occurrence  of  primary  carcinoma  of  the  peritoneum,  pleura,  and 
pericardium,  which  is  notinfrequeut,  was  for  a  long  time  inexplicable,  be> 
cause  it  was,  and  to  a  large  extent  still  is,  believed  that  the  flat  cells  lin- 
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ing  these  great  body  cavitiee  are  true  endothelium,  and  cloeely  related  in 
origin,  as  they  are  in  structnre,  to  the  genuine  eudotheliura  of  the  blood 
and  lymph  TeeeeU,  etc. 

But  recent  embryological  reeearchea  have  shown  that  this  belief  is 
not  well  founded.  It  was  formerly  thought  that  the  great  serous  cavi- 
tjes  were  large  lymph  veRsele  formed  by  the  apHtting  apart  of  the  con- 
nective-tissue layers  of  the  mcsoblast.  But  we  now  know  that  the  great 
primitive  body  cayity,  which  after  a  time  becomes  divided  into  the 
pleural,  pericardial,  and  peritoneal  sacs,  is  originally  an  outgrowth  from 
the  alimeniary  canal.  The  epithelium  of  the  alimentary  canai,  how- 
ever, is  of  archiblastic  origin  (see  page  121),  while  the  connective  tissue, 
blood  and  lymph  vessels  are  developed  later  from  the  parublast.  Oene- 
tically,  therefore,  the  so-called  endothelial  cells  lining  the  pleural,  peri- 
cardiuJ,  and  peritoneal  cavities  are  of  archiblaatic  origin  and  belong 
among  the  epithelium.  Thus  a  fuller  knowledge  of  the  histogenesis  of 
the  cells  lining  the  great  body  cavities  has  shown  us  that  the  occurrence 
of  primary  carcinoma  in  these  cavities  is  not  only  not  in  contradiction 
with  the  principle  of  the  epithelial  origin  of  carcinoma,  but  strongly 
confirmatory  of  it. 

A  great  practical  difBculty  in  the  description,  and  to  beginners,  in 
the  recognition  of  the  carcinomata  and  their  varieties,  lies  in  the  great 
diversity  in  shape  which  their  cells  present.  It  should  be  always  borne 
in  mind  that  the  shape  of  cells  depends  in  part  upon  their  inherited 
tendencies  in  growth,  which  we  cannot  see  under  the  microscope,  but  to 
a  greater  degree  upon  the  varying  conftitions  of  nutriment  and  pressure 
to  which  they  are  eiposed  during  life.  In  the  normal  body,  these  con- 
ditions conform  to  a  certain  standard,  so  that  cells  of  a  given  kind  at  a 
given  stage  of  development  are  appro.ximately  similar. 

In  tumors,  however,  the  lawlessness  and  lack  of  fljed  conditions  in 
growth  are  such  that  we  may  have  many  young  and  atypical  so-called 
indifferent  forms  of  cells;  while  even  the  adult  forms  may  depart  widely 
from  normal  shapes.  Thus,  in  cylindrical -celled  carcinomata  there  are 
many  fully  developed  cells  which  are  never  cylindrical;  there  are  many 
others  not  fully  developed  which  are  quite  iudifferent  in  form,  looking 
just  like  many  other  young  cells— cells  which  are  not,  but  which  are  des- 
tined to  become,  epithelium.  Finally,  we  have  the  cells  produced  by 
ordinary  inflammatory  processes  about  and  within  the  tumor,  which 
acta  like  an  irritating  foreign  body.  Thus  it  is  that  there  is  no  charac- 
teristic cancer  cell,  as  was  formerly  supposed.  Some  of  them  are  typi- 
cal and  some  not,  and  the  more  typical  ones  may  look  just  like  normal 
epithelial  cells,  and  the  atypical  ones  just  like  simple  inflammatory 
ceils,  or  young  connective-tissue  cells,  or  white  blood-cells.  It  is  always 
B  topography,  together  with  the  general  characters  of  the  cells  and 
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the  eitdstion  of  the  growth,  that  we  must  aeek  for  the  evidences  of  iuiM 
nature. 

The  carcinoraata  are  rer;  prone  to  local  exteiieion,  tb«  advancing  ' 
tumor  cells  in  the  periphery  making  their  wav  through  the  lymph 
spaces  and  forming  new  foci  (Fig.  TO).  Metaetaaia  iaof  frequent  occur- 
rence  in  some  forme,  and  takes  place  chiefly,  though  not  exclusively,  | 
through  the  lymph  veeeels,  frequently  involving  adjacent  or  remot«  1 
lymph  nodes.  The  growth  of  the  tnmor  celU  in  the  lymph  veaseli,  J 
either  in  the  immediate  vicinity  of  the  original  tumor  or  following-l 
mttostuis  in  a  distant  part  of  the  body,  may  cause  these  to  become  ciis-f 
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tended,  and,  on  free  surfaces  like  the  pleura  anil  peritoneum,  to  form  I 
a  whitish,  elevated  network.  Transverse  sections  of  snch  distended  f 
lymph  vessels  are  shown  in  Fig.  71.  The  secondary  tumors  are  in  the  | 
main  similar  in  general  structure  to  the  primary  foci,  but  may  vary  I 
from  them  in  vascnlarity  and  the  abundance  of  the  stroma,  or  in  the  I 
shape  of  the  cells.  The  carcinomata  are,  as  a  rule,  malignant  tumors, 
but  the  diflerent  forms  vary  much  in  this  respect.  They  are  liable  to  1 
fatty,  colloid,  mucous,  and  amyloid  degeneration,  and  are  especially  J 
prone  to  ulceration,  to  hemorrhage,  and  simple  inflammation  {Fig.  73). 
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"hey  may  become  partially  calcified,  and  are  not  infrequently  combined 
rith  other  forme  of  tiesuo  in  the  mixed  tumors. 

They  are  more  frequent  in  middle  and  old  age  than  in  the  young. 
Tint  they  may  occur  at  any  age. 


The  pmnBrT 

Forma  of  Vnrrinoma. — In  certuiu  caee^  of  carcinoma  which  occur  in 
the  akin  and  iu  some  raucous  membranes  the  cells  present  the  structure 
and  general  characters  of  tlie  epithelium   of  the  part  in  which  they 
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occur;  and  since  here  the  tendency  of  the  celts  as  they  approach  the 
Burfaoe  is  to  become  flattened  or  squamous,  these  tumors  are  called 
igtuim^us  or  flat-celled  careinomata,  or  simply  EpitheUomata. 

In  another  class  of  tumors,  such  as  frequently  occur  in  the  gaatro- 
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intestinal  canal  and  uterus,  the  celb  are  more  or  less  cylindrical  in 
shape,  forming  a  palisade-like  lining  to  the  irregular  alveoli ;  such  tumors 
are  called  f'tflht'lriciil-celM  dircinomaia,  although  here  again  many  ot 
the  uelle  are  not  cjliDdrical  at  all,  but  may  have  a  great  variety  of 
forms. 

There  is  a  third  and  very  common  form  of  tumor,  in  which  the  epi- 
thelial cells  have  no  constant  characteristic  shape,  but  vary  as  much  as 
do  the  cell  forms  in  the  various  glands  of  the  body.  Snch  tumors  are 
conveniently  claseed  together  as  gland-celled  carcinoma,  or  Carcinoma 
simplex. 

In  addition  to  these  forms,  there  iii-e  several  others  which  depend  for 


their  characteristics  upon  various  metamorphoses  or  degenerations,  or 
npou  the  preponderance  of  one  or  other  of  the  anatomical  constituents 
of  the  growth.  It  will  be  most  convenient  to  give  a  brief  description  of 
these  various  kinds,  one  after  another,  with  the  nnderstnnding  that  they 
are  not  absolute  specific  forms,  but  arc  simply  varieties  which  it  is  con- 
venient to  recognize  for  clinical  as  well  as  anatomical  purposes. 

Flai-cflled  Carcinoma,  or  E/iithelioma. —These  tumors  occur  in  the 
skin  and  in  the  mucous  membranes,  which  are  covered  with  squamous 
epithelium.  The  cells  present  all  of  the  various  forms  which  normally 
exiat  in  these  parts — the  cuhoidal  and  polyhedral  cells  of  the  rote  Mal- 
pighii,  as  well  as  the  more  superficial  flattened  forms  (Fig.  73).     Fre- 
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pscked  together  in  spheroidal,  concentric  niftaaes  called  "epithelial  ' 
pearls,"  which  may  eometlmes  be  seen  with  the  naked  eye  npon  or  near  ' 
the  surface  of  the  growth  (Fig,  74).  The  new  cell  masees  may  be  lar^ 
or  small,  may  be  separated  by  much  or  little  stroma;  often  form  reticu- 
lar masses,  and  may  infiltrate  the  tissues  deeply  or  remain  near  the 
surface;  or  may  pniject  above  the  surface,  forming  wart-like  or  papillary 
growths.  These  tumors  frequently  ulcerate  on  the  surface,  and  the  skiit 
about  them  ie  apt  to  become  thickened  (see  Fig.  75). 

They  are  moit  apt  to  occur  in  the  skin,  especially  in  those  parts  in 
which  it  becomes  continuous  with  mucous  membranes — lips,  external 


nasal  opeuiij.:;  -and  are  frequent  in  the 

mouth,  (je»ophii),'us,  \ayiiia,  ytui  ahuut  tlie  I'vrvi.x  uteri. 

There  are  also  carcinomatu  of  the  skin,  composed  of  cuhoidal  colls 
arranged  in  tubules  or  masses,  which  do  not  follow  the  type  of  the  epi- 
thelium of  the  skin,  but  rather  that  of  the  sweat  glands  or  sebaceous 
glands.  These  tumors  are  found  most  frequently  on  the  nose  and  eye- 
lids (Figs.  76  and  77). 

Epitheliomatn  are  apt  to  recur  if  not  thoroughly  removed,  and  may 
form  metastases,  but  in  general  they  are  the  le^t  malignant  of  the  car- 
cinomata.  The  prognosis  is  in  most  cases  good  if  there  is  early  and 
complete  removal. 

Cyliniirirtil-ctUtd  Carchiomn. — These  tumors,  closely  allied  to  some 
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forms  of  adeuoma,  occur  in  the  stumnch,  iatestinea,  aud  uterus  (see 
Fig.  69).  The  cells  may  be  only  io  part  cylindrical,  the  remainder 
having  various  shapes,  and  all  being  loosely  or  closely  packed  iu  larger 
or  smaller  alveoli.  They  may  have  mnch  or  little  stroma.  'ITioy  merge 
imperceptibly  into  the  next  class: 

0 land-celled  Carcinoma,  or  Carcinoma  simplex. — These,  which  are 
by  far  the  most  frequent  of  the  carcioomnta  of  internal  parts,  are  char- 
acterized by  the  alveolar  structure  and  by  the  absence  of  any  special 
characteristic  shape  in  the  cells,  which  may  be  spberuidal,  polyhedral, 
fiudform,  or  onboidal.     They  may  or  may  not  resemble  tbe  epithelium 
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imors  may  be  hard  in  one  portion  and  soft  in  another.  They  may 
ntain  very  many  blood- vessels,  C.  lelangieetoxdet.  They  occur  as 
tnmors  in  the  mamma,  liver,  thyroid,  salivary,  and  prostate 
n  the  pancreas,  kidney,  testicle,  and  ovary. 
Gbtloid  Carcinoma. — The  cells  of  certain  cancers,  especially  of  the 
gastro-intcstinal  canal,  may  suffer  a  more  or  less  complete  infiltration 
with  a  translucent  material  somewhat  resembling  gelatin,  and  called  col- 
loid, whose  nature  iB  not  well  understood.  Sometimes  this  infiltration 
B  only  partial,  when  the  protoplasm  of  the  cells  may  be  more  or  less 
ncroached  upon  by  the  translucent  droplets  of  the  colloid  material:  but 
n  other  cases  over  large  areas  the  cells  are  partially  or  entirely  de- 
stroyed, and  replaced  by  the  new  material,  so  that  the  alveoli  of  the 
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iiimorare  distended  by  it,  and  their  walls  appear  very  distinct  in  the 
midst  of  the  colloid  substance  (Fig.  80).  In  such  cases,  the  alveolar 
strnctnre  of  the  tumor  is  sometimes  very  evident  to  the  naked  eye,  and 
these  tumors  are  therefore  often  called  alveolar  mrcinoma.  Sometimes 
nuly  tt  part  of  the  tumor  is  affected  in  this  way. 

Carcinoma  myxomalodes. — The  cellular  elements  of  carcinomata  may 
jiiffer  mucous  softening,  and  thus  larger  and  smaller  cysts  containing  a 
mucous  fluid  are  sometimes  formed.  To  this  form  of  metamorphosed 
tumor  the  above  name  is  sometimes  applied,  but  it  more  properly  belongs 
to  cancers  in  which  the  stroma  is  composed  of  mucous  tissue  (Fig.  81). 
Such  tumors  are  moat  frei^iiently  found  in  the  gaatro- intestinal  cam 
and  mamma. 
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MelatiO'Carcinoma. — Tumors  of  this  class  are  rare,  and  are  character- 
ized by  tlie  preaeDce  of  a  variable  quantity  of  black  or  browD  pigmeot 


particles  either  iu  the  stroma  or  the  cells.     They  are  usually  soft  atii) 
malignant,  and  most  frequently  occur  in  the  skin.' 


'  Biblioffrapkf. — The  mosl  extensive  imd  Imporlaiil  work  ou  tumors.  (?uu(aiui&g  a 
vast  ilore  of  iDronuuIioD,  ia  Ihal  of  Bvdelph  t'OcApw.  ■  Dit  krankbafle  Ge«chiv01slc." 
It  it  not  completed,  unci  is  somewhat  old,  but  is  Mill  Invaluable  as  a  work  of  refer- 
eoce.  Tbe  section  oa  lumon  in  t.  Pitba  ood  Billrolb'i  work  on  surgury  ("  Haadbuch 
der  sIlgemeiiieD  u.  apedellea  Cbirurgie  "),  which  comprises  the  first  sectlna  of  the 
Btcond  volume,  hy  Dr.  LdeJtt,  Is  ver;  tximplele,  A  valuablti  bibliograpbj  aad  dIgcM 
of  recent  ot)servDtiotis  on  tumnrs  will  be  found  In  the  lust  edition  ul  Birth- UirtdtftUt 
work  on  pathologl<:al  anatomy  (•■  Lchrbuch  der  pathologlKhen  Anatomic"),  vol.  I.  ; 
also  Id  ^iqr^>  "  Lehrbuch  der  pslh.  Anat.,"  Baud  i.,  5th  eil.,  \V>*'. 


PART   III. 


MORBID    AUrATOMT    OF    THE    OEGANS. 


THE  NERYOUS  SYSTEM. 


THE  MEMBRANES  OF  THE  BRAIN. 
THE   DURA   MATER. 

The  dura  mater  is  a  dense  connective-tissue  membrane,  which  serves 
the  double  purpose  of  a  periosteum  for  the  inner  surface  of  the  cranial 
bones,  and  of  an  investing  membrane  for  the  brain.  It  is  itself  but 
poorly  supplied  with  blood-vessels,  but  it  contains  the  large  venous  si- 
nuses which  carry  the  blood  from  the  brain.  Lesions  of  the  dura  mater, 
therefore,  are  apt  to  be  associated  with  lesions  of  the  cranial  bones,  of 
the  pia  mater,  or  of  the  venous  sinuses. 

In  young  children  the  dura  mater  adheres  closely  to  the  inner  sur- 
face of  the  cranial  bones,  in  adults  it  is  more  readily  detached,  and  in 
old  persons  it  is  again  more  adherent.  Chronic  inflammation  of  the 
external  layers  of  the  dura  mater  also  renders  it  more  adherent  to  the 
bones. 

HcBiaorrhages. — We  find  extravasations  of  blood  between  the  dura 
mater  and  the  cranial  bones,  in  the  substance  of  the  membrane,  and 
between  the  dura  mater  and  the  pia  mater. 

The  haemorrhages  in  the  substance  of  the  dura  mater  are  usually 
small  and  of  little  consequence 

The  haemorrhages  between  the  dura  mater  and  the  pia  mater  occur 
with  chronic  pachymeningitis,  or  are  derived  from  the  vessels  of  the 
pia  mater. 

The  haemorrhages  between  the  dura  mater  and  the  cranial  bones  are 
produced  by  blows  and  injuries  of  the  head.  They  are  often  of  consid- 
erable size,  separate  the  membrane  from  the  bones,  and  may  compress 
the  brain.  They  are  often  associated  with  laceration  of  the  brain,  and 
haemorrhages  between  the  dura  mater  and  pia  mater. 

The  pressure  on  the  head  of  the  infant  in  labor  may  produce,  in  ad- 
dition to  the  extravasations  of  blood  between  the  bones  and  the  i>ericra- 
nium,  additional  extravasation  between  the  bones  and  the  dura  mater. 

T/irombosis  of  the  venous  sinuses  is  not  uncommon.  Any  inflamma- 
tion of  the  dura  mater  is  liable  to  produce  it;  injuries  and  inflammations 
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of  the  brain  and  pia  mat^r,  of  the  cranial  bonee,  of  the  middle  ear,  and 
of  the  scalp,  may  aUo  produce  thrombosis.  The  changes  tn  the  blood 
prodnced  by  the  exhausting  and  infectious  diseases  may  produce  throm- 
bosis of  the  veoouB  sinuses,  as  they  do  of  the  veins  in  other  parts  of  the 
body.  There  are  also  rnrtj  rases  in  which  such  a  thrombosis  is  deTsl- 
oped  without  discoverable  cause  in  persons  previously  healthy,  and  pro- 
dnces  marked  symptoms  and  death. 

Some  of  these  thrombi  are  firm,  of  white  or  red  color,  and  apparently 
produce  no  secondary  lesions. 

Others  are  of  firm  (^oiisistenoe,  but  tiiev  produce  softening  with 
small  hiemorrhages  of  portions  of  the  brain.  In  these  cases,  the  throm- 
bus extends  from  tho  venous  sinus  into  one  of  its  veins,  and  the  portion 
of  brain  belonging  to  this  vein  is  softened  and  hiemorrhagic.  Such  a 
softening  of  the  brain  is  often  attended  with  inflammation  of  the  p'n 
mater. 

In  other  cases,  the  thrombi  are  soft  and  pnnform;  fragments  of  them 
become  detached  and  lodge  as  infectious  emboli  in  the  arteries  in  differ- 
ent parts  of  the  body. 

Infiammatian  of  the  dura  mater  is  called  pachymeningitig,  and  thia 
may  involve  the  external  layers  of  the  memhrane.  pachymtnirtgiiit  fx- 
terna,  or  the  internal  layers,  pat/iyvteniiirjitin  interna.  It  may  further- 
more be  either  acute  or  chronic.  The  tissues  of  the  substance  of  tho 
dura  mater  pariicipate  to  a  greater  or  less  degree  in  these  changes,  bot 
the  chief  lesions  are  upon  the  surfaces. 

Acute  pnchymeniiiifilig  externa  is  usually  secondary  to  injuries  or 
diseases  of  tho  cranial  bones;  thus  fractures  of  the  skull,  either  depressed 
or  not,  ostitis,  caries,  suppurative  inflammation  of  the  internal  and 
middle  ear  and  mastoid  cells,  may  produce  it.  The  dura  mater  is  nsually 
congested,  thickened,  and  softened,  and  may  present  small  ecchymoscs, 
Tho  inflammation  is  usually  suppurative,  and  pus  may  accumulate  be- 
tween tho  membrane  and  the  bone,  or  in  the  substance  of  the  membrane. 
The  areas  of  inflammation  are  not  usually  extensive.  It  sometimes  in- 
duces thrombosis  of  the  venous  sinuses,  and  sometimes  gangrene  of  the 
dura  mater  occurs.  The  inflammation  may  extend  to  the  inner  surface 
of  the  dura  mater,  to  the  jtia  mater  and  brain,  or  it  may  remain  localized 
and  undergo  resolution. 

Acute  jiachytneaingitis  interna  may  be  secondary  to  inflammation  of 
the  external  surface,  or  it  may  occur  as  a  complication  in  pyemia,  puer- 
peral fever,  chronic  diffuse  nephritis,  in  the  exanthemata  and  erysipelas, 
or  idiojuithically.  There  is  a  general  or  circumscribed  production  of 
fibrin  and  pus,  so  that  the  internal  surface  of  the  membrane  is  lined 
with  a  layer  of  soft,  yellow  exudation. 

Simple  chronic  packymeningitia  consists  in  the  formation  of  new 
conneotiTe  tissue  in  the  dnra  mater,  by  which  it  becomes  thicker,  and 
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ID  many  cases  abDormally  adherent  to  the  boiiee  of  the  sliall.  This 
thickening  may  be  general  or  eircumsciibed,  and  may  involve  the  entire 
tbicknese  of  the  membrane.  Not  infrequently,  when  the  external  layers 
are  espeeiully  involved,  firm  adhesions  to  the  skull  ociiiir,  withoseilication 
of  the  outer  layers,  so  that  shrecla  of  the  membrane  containing  little 
masses  of  bone  (osteophytes)  remain  sticking  to  the  skull  when  the  mem- 
brane is  stripped  oR. 

There  is  an  important  form  of  chronic  inflammation  of  the  internal 
layer  uf  the  dura  mater,  called  pacht/ineningittin  interna  hmnorrhaffica, 
fliflnicterized  by  the  formation  of  layers  of  new  delicate  connective  tis- 
sne  with  numerous  very  thin-wiilled  blood-vessels  from  which  the  blood 


is  prone  to.  escape.  The  membrane  may  at  first  appear  as  a  delicate 
Sbrinoua  pellicle,  with  small  red  epots  scattered  through  it.  or  it  may 
look  like  a  simple  reddish  or  brown  staining  of  the  inner  surface  of  the 
dura  mater.  Microscopical  examination  shows  this  membrane  to  conaist 
of  numerous  blood-vessels,  mostly  capillaries  with  very  thin  walls,  which 
may  be  distended  or  pouched,  and  which  have  grown  out  from  the  vessels 
of  the  dura  mater  (Fig,  82).  Between  the  vessels  is  a  homogeneous  or 
slightly  differentiated  basement  substance,  containing  a  variable  number 
of  spheroidal,  fusiform,  or  branching  cells.  Hed  blood-cells  in  variable 
quantity,  and  blood  pigment  in  variousforms,  frequently  inclosed  in  thi 
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new  cells,  andBinall  cslnareous  concretions  (brain  aand)  (Fig.  83],  also  1i^ 
in  the  intervaacular  spaces.  In  more  udvAnceii  atuges,  the  new  Hient-j^ 
braoe  may  become  greiillj  tliickoned,  its  outermost  luyersbeingchnugodl 
into  dense  fibrous  timue  with  obliteration  of  the  vessels;  while  the  moral 
recently  formed  layers  are  similar  in  structure  to  those  at  first  developed.  I 
Considerable  blood  usually  escapes  from  the  vessels  of  the  new  membrane  I 
by  (liapeilesis,  in  all  stages  of  its  formation,  and  the  vessels  are  also  ver/l 
liable  to  rupture,  giving  rise  to  extensive  hemorrhages  either  into  tlMl 
substance  of  the  membrane  or  between  it  and  the  pia  mater.  Sometimdi 
masses  of  new  tissue  and  bloo<l.  from  half  an  inch  to  an  inch  or  more  inl 
thickness,  are  in  this  way  formed,  greatly  compressing  the  brain.  Tbe«o  I 
new  membranes  are  most  fre(]iiently  formed  over  the  convexity  of  thtf 
brain,  but  may  extend  over  nearly  the  entire  snrface  of  the  dnra  mater.  1 
Sometimes,  when  old,  the  entire  membrane,  densely  pigmented  and  drrnf  f 
lies  loosely  beneath  the  dura  mater  without  compressing  the  brain  orl 
giving  any  clinical  indication  of  its  presence.     The  membra 
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dnce  chronic  changes  in  the  pia  mater,  with  or  witlio 
changes  in  the  nortical  portion  of  the  brain. 

Rarely,  serum  aecumulutes  between  the  layers  of  the  new  mcmbranei 
and  in  this  way  cysts  of  large  size  may  be  formed.  lu  rare  cases,  diffusa 
suppuration  of  the  entire  new  membrane  occurs. 

The  slighter  degrees  of  this  form  of  inflammation  may  uecaeion  do 
symptoms  during  life.  They  arc  not  infrequently  found  in  persons 
suffering  from  various  chronic  brain  lesions  and  from  chronic  alcoholism, 
but  they  may  occur  nnaasociated  with  complicating  lesions.  The  mors^ 
advanced  forms  of  the  lesion  are  freifuently  found  in  idiot«,  epileptic^ 
etc 

Tubfrctilar  pachymeningitis  may  occur  secondarily  to  that  form  tA 
inflammation  in  the  pia  mater  or  the  bones,  or  as  a  part  of  general 
miliary  tuberculosis.  The  tubercles  may  be  situated  on  either  surface  of 
the  membrane  or  in  its  substance,  and  may  be  single  or  aggregated,  form- 
ing large  masses. 

Syphililir  pnehymenimjUis  manifests  itself  by  the  formation  of 
so-called  gummy  tumors  cither  upon  the  external  or  internal  surface  of 
the  dura  mater.     These  tumors  may  be   single  or  multiple,  aod  tat; 
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greatly  in  size.  They  may  be  accompanied  by  simple  inflammatory 
changes  in  the  dura  mater  in  their  vicinity.  They  may  undergo  suppu- 
ration with  the  formation  of  abscess;  the  inflammation  may  extend  to 
the  pia  mater,  inducing  simple  or  syphilitic  meningitis  and  adhesions 
between  the  dura  mater  and  pia  mater.  The  gummata  may,  on  the 
other  hand,  when  occurring  on  the  outer  surface  of  the  membrane,  cause 
absorption  and  perforation  of  the  bones  of  the  skull. 

Tumors. — The  most  common  tumors  of  the  dura  mater  are  sarcomata^ 
and  of  these  the  spindle-celled  forms  are  of  more,  the  round  and  poly- 
hedral celled  of  less  frequent  occurrence.  They  may  grow  from  either 
surface  of  the  membrane.  Some  of  the  round  and  polyhedral  celled 
forms  are  soft  and  very  vascular,  and  are  apt  to  involve  the  neighboring 
pia  mater  and  brain  tissue,  or  the  bones  of  the  skull,  which  they  may 
perforate.  They  sometimes  project  through  the  opening  in  the  skull 
in  fungoDS,  bleeding  masses. 

Psammomata  are  small,  globular  tumors,  often  multiple  and  pedicu- 
lated,  growing  from  the  inner  surface  of  the  dura  mater.  Thev  are 
usually  composed  of  tissue  sarcomatous  in  character,  and  contain 
variously  shaped  calcareous  concretions  similar  in  appearance  to  the  so- 
called  brain  sand. 

Endotheliomata, — These  tumors  may  grow  inward  or  outward,  causing 
pressure  on  the  brain  or  absor])tion  and  perforation  of  the  bones;  they 
often  attain  considerable  size.  Some  of  these  tumors  somewhat  resemble 
certain  forms  of  epitheliomata  (see  Fig.  5?),  and  have  often  been  described 
as  primary  carcinomata. 

Fibromata  and  Lipomata  occur  rarely  in  the  dura  mater  and  are  of 
small  size. 

Small  Chondromata  are  sometimes  found  connected  with  the  dura 
mater  at  the  base  of  the  brain. 

Osteomata. — In  addition  to  the  formation  of  osteophytes  in  chronic 
external  pachymeningitis,  plates,  and,  more  rarely,  globular  masses  of 
bone  may  be  formed  in  the  dura  mater,  unconnected  with  the  bones  of 
the  skull.  They  are  most  frequently  found  in  the  falx  cerebri,  but  may 
occur  elsewhere.  The  new  bone  may  be  dense  or  loose  in  texture,  and 
usually  produces  no  symptoms. 

THE    PIA     MATER. 

The  external  surface  of  the  brain  is  invested  by  a  connective-tissue 
membrane  which  covers  the  convolutions,  dips  down  into  the  sulci,  and 
extends  into  the  ventricles.  This  membrane  is  abundantly  supplied  with 
blood-vessels,  and  from  it  numerous  vessels  extend  into  the  brain,  so  that 
any  disturbance  in  the  circulation  of  the  blood  in  the  pia  mater  involves 
a  disturbance  in  the  circulation  of  the  blood  in  the  brain  also. 
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Tho  coQuoctive  tissue  which  makes  up  the  pia  mater  is  arranged  in  a 
series  of  membranes  and  fibres  reinforced  by  elastic  tisane,  bo  arranged 
as  to  form  u  spougr  membrane  cnntuining  niimerons  cavities  more  or 
less  611ed  with  fluid,  These  cavities  are  eontiouous  with  the  perivaacu- 
lar  spaces  which  sarround  the  veBseh  that  paes  from  the  pia  mater  into 
tlie  bruin. 

The  oilier  layers  of  the  pia  mater  are  the  most  compact,  and  i 
covered  on  their  outer  surface  by  a  continuous  layer  of  endothelial  cello. 
This  external  layer  of  the  pia  muter  is  often  described  as  a  sepamt* 
membrune  called  the  "arachnoid,"  but  it  is  really  only  part  of  the  pin. 

The  deeper  lavers  of  the  pia  contain  the  blood- vessels.  The  mem- 
branes and  libres  which  compose  the  pia  mater  arc  partly  coated  with 
cells  which  have  irregular  and  delicate  cell  bodies  and  large,  digtinek 
nticlei. 

In  all  infiammations  of  the  pia  mater,  the  inflammatory  products  r^ 
ularly  collect  in  the  spaces  within  it. 

Along  the  borders  of  tho  longitudinal  Assure,  and,  more  rarely,  ' 
the  nnder  surface  of  the  brain,  are  a  number  of  small,  white,  firm,  ir- 
regular bodies— the  Pacchionian  bodies.  They  vary  in  their  sise,  their 
nnmber,  and  in  the  extent  of  the  snrface  of  the  hemispheres  which  they 
cover.  Tliey  may  perforate  the  dura  mater,  or,  more  rarely,  the  wall  of 
the  longitudinal  sinus,  and  may  produce  erosions  of  the  skull  bones. 
They  are  composed  of  flbrous  tissue  and  may  undergo  fatty  or  calcareoBt 
degeneration.  As  they  are  so  commonly  found  and  are  not  known  to  ba 
of  any  pathological  signiflcance,  tbey  may  almost  be  regarded  as  normal 
structures;  at  any  rate,  we  do  not  know  whatoanse^  them  or  their  varia- 
tions in  size  and  unniber. 

The  pia  mater  is  freqnently  thickened,  opaque,  and  white,  either  in 
diffuse  patches  or,  more  commonly,  along  the  course  of  the  vessels.  lo 
other  cases,  single  or  multiple  small  white  spots,  of  the  e\ze  of  a  pin'« 
head  or  smaller,  may  be  seen  in  the  membrane,  not  appreciably  elevated 
above  the  surface,  but  due  to  localized  thickening.  These  slight  opaci- 
ties of  the  pia  mater  are  commonly  believetl  to  be  dependent  upon  re* 
pcated  congestions  of  tho  membrane  or  upon  chronic  meningitis,  bok^ 
there  is  no  evidence  that  this  is  always  the  case.  They  are  moet  fre- 
quently found  in  old  persons,  but  may  exist  at  any  age,  and  do  not  necefr- 
earily  indicate  the  pre-existence  of  disease,  although  similar  appearanoflS 
are  common  in  the  chronic  insane  and  in  drunkards. 

The  amount  of  blood  contained  in  the  vessels  of  the  pia  maier  after 
death  varies  greatly,  and  is  by  no  means  a  reliable  indication  of  the 
amoun t ' prestmt  during  life.  In  general  antemia,  the  vessels  of  the  pii^ 
mater  may  contain  little  blood,  but,  on  the  other  hand,  they  sometimea 
seem  to  contain  a  relatively  larger  amount  than  other  parts  of  the  body. 
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Kb  ffideina  of  the  brain  and  pia  mater,  the  vessels  of  the  latter  may  con- 
^toiD  but  a  small  amount  of  blood. 

The  pia  muter  may  be  hypercemic  in  early  stages  of  meningitis,  after 
desth  from  delirium  ti-emend,  or  following  epileptic  convulsioua,  from 
various  infectious  diseases,  certain  iwisons,  the  presence  of  tumors  or 
exudations  pressing  on  the  veins,  aa  well  as  from  general  and  local  die- 
eases  of  the  circulatory  apparatus.  But  whether  they  are  overfilled  or 
companitively  empty  after  death  seems  to  depend  upon  tlie  position  in 
which  the  body  has  lain,  upon  the  time  which  has  elapsed  between 
death  and  the  examination,  upon  the  rapidity  with  which  the  blood  co- 
agulates, and  upon  cooditiona  entirely  unknown  to  us. 

(Edema. — The  amount  of  serum  beneath  the  pia  mater  and  infiltrat- 
ing its  tissue  is  very  variable  in  amount.  It  may  accumulate  as  a  result 
of  atrophy  of  the  brain  substance  or  of  venous  hyperiemia,  and  sometimes 
is,  and  sometimes  is  not,  accompanied  by  cedeuia  of  the  brain  substance. 
It  may  be  diffuse  or  localized.  It  is  not  infrequent  to  find  in  hospital 
patients  suffering  from  chronic  nephritis,  cardiac  or  pulmonary  disease, 
or  chronic  alcoholism,  a  very  considerable  amount  of  serum  in  this  situ- 
ation, and  yet  the  patient  has  been  free  from  cerebral  symptoms.  In 
other  cases,  again,  this  same  serous  effusion  affords  the  only  explanation 
of  grave  cerebral  symptoms.  It  is  necessary  to  be  very  careful  in  judg- 
ing of  the  importance  of  this  accumulation  of  6uid. 

It  should  always  be  borne  in  mind  that  an  accumulation  of  fluid  be- 
neath and  in  the  meshes  of  the  pia  mater  may  occur  as  a  result  of  post- 
montem  changes. 

Utrmorrkagf. — This  may  occur  either  into  the  space  between  the  dura 
mater  and  pia  mater — iniermeniiii/eal  hmnorrhage — or  in  the  meshes  of 
the  pia  or  between  the  latter  and  the  brain.  It  may  be  due  to  injury,  to 
rapture  of  aneurisms  or  otherwise  diseased  blood-vessels,  to  thromboses 
of  the  venous  sinuses,  or  to  causes  which  we  are  unable  to  ascertain. 
Hferaorrhages,  without  known  cause,  not  infrequently  occur  in  the  sub- 
stance of  the  pia  mater  iu  young  children,  but  in  adults  they  are  apt  to 
be  the  result  of  injury.  Multiple  ecchymosea,  however,  in  the  substance 
of  the  pia  mater  sometimes  occur  in  infectious  diseases  and  also  in  acute 
inflammation  of  the  pia  mater.  Ha;morrhages  in  the  brain  substance 
may  lead  to  the  accumulation  of  blood  beneath  or  in  the  meshes  of  the 
pia  mater.  lutermeningeal  liEemorrhage  in  infants  as  a  result  of  injury 
daring  birth  is  not  uncommon.  Small,  and  sometimes  considerable,  ex- 
travaaations  of  blood  may  occur  from  diapedeeis,  and  sometimes,  as  a  re- 
sult of  chronic  congestion,  degenerated  blood  pigment  collects  along  the 
walls  of  the  vessels.  The  extravasated  blood  in  meningeal  htemorrhage, 
if  email  in  quantity,  may  be  largely  absorbed,  leaving  a  greater  or 
■mailer  accumulation  of  pigment  at  the  seat  of  the  htemorrhage,  and 
[  mch  pigmentations  may  last  for  a  long  time. 
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Infiammation  of  the  pia  tnater  is  called  lepto-Dieniiigitis,  or  simply 
meningitis.  We  distinguish  acute,  chronic,  tuhercultir,  and  ej-philittc 
meuliigitis. 

Acute  Meningilis  occurs  most  frequently  as  the  characteristic  leaion 
of  epidemic  corebro-spinal  tneniugitia  ;  it  is  a  not  very  infrequent  com- 
plication of  pneumonia,  Ilright's  disease,  typhus  and  typhoid  fever,  and 
the  exanthemata;  it  is  secondary  to  injuries  aud  iuflammation  of  the 
cranial  boues,  of  the  dura  mater,  and  of  the  middle  ear,  and  it  ia  some- 
times an  idiopathic  lesion. 


Id  any  case  of  acute  meningitis,  the  inflammation  is  apt  to  extend 
downward  and  involve  the  pia  mater  of  the  cord.  It  may  also  involve 
the  ependyma  of  the  ventricles,  and  caueo  the  distention  of  these  cavi- 
ties with  serum.  Tliie  latter  coudirion  belongs  e^peciully  to  young  chil- 
dren. 

There  arc  two  anatomical  varieties  of  acute  meningitis,  which  give, 
however,  tbc  same  clinical  symptoms. 

(1)  Acute  cellular  mtHingitia. — The  pia  mater  is  somewhat  con- 
gested, its  surface  is  dry  and  lustreless,  and  it  is  somewhat  opaque. 
These  changes  in  the  gross  appearance  of  the  membrane  are  not  marked, 
and  are  easily  overlooked,  but  the  minute  changes  are  more  decided. 
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■  'There  is  an  abundant  prodnction  of  cells  somewhat  resembling  the  cells 
Firhich  coat  the  surfaces  of  the  rnembraDes  and  fibres  which  make  up  the 
pia  mater  (Fig.  84).  This  cell  growth  is  general,  involving  the  pia 
mater  over  moat  of  the  surface  of  the  brain.  The  inflammation,  then, 
ie  one  which  results  in  the  production,  not  of  fibrin,  sonim.  or  pus,  but 
of  new  connective- tissue  cells.  This  form  of  meningitis  is  of  frequent 
occurrence,  and  is  attended  with  the  ordinary  clinical  symptoms  of  acute 
meniDgitis. 

(2)  Simple  acute  meningitis  of  the  exudative  form  ie  characterized 
by  the  accumulation,  chiefly  in  the  meshes  of  the  pia  mater  and  along 
the  walls  of  the  blood-vessels,  of  variable  quantities  of  serum,  fibrin,  and 
pus.  Sooietimes  one,  sometimes  another  of  these  exudations  prepon- 
derates, giving  rise  to  serous,  fibrinous,  or  purulent  forms  of  the  inflam- 
mation.    The  absolute  quantities,  too.  of  the  exudations  vary  greatly, 
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In  some  casea,  death  may  be  caused  with  so  slight  a  formation  of  exuda- 
tion that,  to  the  naked  eye,  the  pia  mater  may  look  quite  normal  or 
perhaps  only  moderately  hypertemio  or  cedematous;  the  microscope, 
however,  in  these  cases,  wilt  reveal  pus  cells  in  small  numbers,  and 
■oraetimes  flakes  of  fibrin  in  the  meshes  and  along  the  walla  ot  the  vea- 
aels.  In  other  cases,  turhid  sernm  in  the  meshes  of  the  membrane  is  all 
that  can  be  seen,  and  the  microscope  shows  the  turbidity  to  be  due  to 
puB  cells  or  a  small  amount  of  fibrin.  Again,  either  with  or  without 
marked  cedema  of  the  pia  muter,  yellowish  stripes  are  seen  along  the 
aides  of  the  veins,  sometimes  appearing  like  faint  turbid  streaks,  and  at 
others  dense,  opaque,  thick,  and  wide,  and  almost  concealing  the  ves- 
sels.    These  are  due  to  the  accumnlation  of  pns  cells  and  fibrin  in  large 
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quantities  along  the  vessel,  and  they  are  best  seen  and  most  abuudant 
around  the  larger  veins  wliicli  run  along  over  the  sulci.  In  slili  other 
cases,  the  Infiltration  with  pus  and  fibrin  is  so  dense,  and  thiok,  and 
general  that  the  brain  tissue,  convohitions,  and  most  of  the  vessels  of 
the  pia  mater  themselves  arc  eoneeuled  by  it.  This  is  usually  of  a 
greenish-yellow  color,  and  is  sometimes  so  thick  as  to  form  a  sort  of  cast 
of  the  brain  surface  at  the  seat  of  tbo  lesion  (Fig.  85).  Sometimes  ex- 
travasated  red  blood-cells  are  mingled  with  the  other  exndatinns  as  the 
result  of  diapedesis.  Microscopical  examination  shows  numerons  white 
blood-cells  sticking  in  the  walls  of  tlie  veins  and  cnpillaries,  or  the  ves- 
sels may  be  blocked  with  them.  It  is  evident  that  a  large  part  of  the 
pns  cells  accumulate  as  the  result  of  emigration      The  connect! ve-tiesoe 
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cells  of  the  pia  mater  may  be  detached  from  their  places  or  degenerated. 
In  some  cases,  there  are  considerable  accumulations  of  pus  between  the 
pia  mater  and  the  brain  substance  and  along  the  vessels  which  enter  the 
latter.  More  rarely  pus  is  found  upon  the  free  surface  of  the  mem- 
brane. The  brain  substance  may  be  compressed  by  the  accumulated 
exndation,  so  that  the  convolutions  are  flattened.  The  cortical  portion 
of  the  brain  may  be  gimply  infiltrated  with  serum — oedeniatous — or  it 
may  undergo  degenerative  changes,  or  it  may  be  the  seat  of  punctate 
hfemorrhages.  Not  infrequently  the  infiamroation  extends  to  the  ve 
trides,  which  may  contain  purulent  serum,  and  to  the  pia  mater  of  the 
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cord.  This  form  of  inflammat'toD  is  moBt  frequent  on  the  convexity  of 
the  brain,  but  may  extend,  or  sren  be  confined  to  the  base.  It  may  be 
localized,  but  frequently  extends  widely  over  the  eurfaces  of  the  hemi- 
spheres. Bacteria  are  often  present  in  the  exudation.  For  their  rela- 
tionship to  the  lesions,  see  Oerebro-epinal  Mentngitia. 

When  recovery  from  acute  exudative  meningitis  occurs,  there  may  be 
fatty  degeneration  of  the  cells  which  have  accumulated  in  the  pia  mater, 
particularly  along  tlie  vessels  (Fig.  86),  and  tliis  may  produce  white 
patches  in  the  membrane  and  threads  along  the  blood-vessels,  which  re- 
semble the  appearance  of  an  accumulation  of  exudation  in  the  acute 
stage.  Ftttty  degeneration  of  the  blood-vesaels  and  cells  of  the  pia  mater 
may  also  occur  without  acute  inflammatory  changes. 

Sometimes,  in  children  and  young  adults,  the  inflammatory  changes 
in  the  ventricles  persist  for  days  and  weeks  after  the  subsidence  of  the 
inflammation  of  the  pia  mater. 

Chronic  Mfningitis. — Either  the  pia  mater  at  the  base  of  the  brain 
alone  may  be  inflamed  (basilar  meuingitia).  or  the  pia  mater  over  the 
convexity  alone,  or  the  entire  pia  mater,  or  circumscribed  patches  of  the 
membrane.  The  pia  mater  is  thickened  and  opaque,  the  thickening 
being  sometimes  very  considerable.  There  is  a  formation  of  new  con- 
nective tissue  and  a  production  of  pus,  fibrin,  and  serum:  the  relative 
quantity  of  these  inflammatory  products  varies  in  diSereui  cases.  Firm 
and  sometimes  extensive  adhesions  may  be  formed  between  the  dura 
mater  and  the  pia  mater.  Not  infrequently  the  cortical  portions  of  the 
brain  participate  in  the  morbid  process,  and  we  find  infiltration  of  small 
spheroidal  cells  around  the  blood-vessels,  thickening  of  the  walls  of  the 
veaaels,  and  degenerative  changes  and  atrophy  of  the  nerve  tissue.  New 
connective  tissue  may  also  form  in  the  brain  substauce,  which  may  be- 
come closely  adherent  to  the  pia  mater.  The  ventricles  of  the  brain  also 
may  contain  an  increased  amount  of  serum,  and  may  be  dilated,  and  the 
ependyma  may  be  thickened  and  roughened.  This  form  of  inflammation 
may  be  the  result  of  injury  or  disease  of  tlie  cranial  bones,  or  secondary 
to  chronic  pachymeningitis  or  to  inflammation  of  the  brain  substance. 
It  may  occur  in  the  vicinity  of  tumors  of  the  brain  or  meninges.  It 
may  be  a  complication  of  chronic  diffuse  nephritis  or  the  result  of 
chronic  alcoholic  poisoning.  It  may  occur  in  marked  form  in  the 
general  paralysis  of  the  insane. 

Tubercular  Meningitis. — This  is  especially  characterized  by  the  for- 
mation in  the  pia  mater  of  miliary  tubercles,  associated  with  more  or 
less  well-marked  exudative  inflammation.  It  may  occur  in  adults  and 
in  children,  but  is  more  common  in  the  latter.  The  dura  mater  may  be 
unchanged,  or  its  inner  surface  may  be  sprinkled  with  miliary  tubercles. 

I  pia  mater  may  or  may  not  be  congested ;  it  may  look  dry  on  the 
I  or  it  may  be  (Edematous.     Usually  the  brain  seems  to  fill  the 
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cerebral  cavity  to  an  uniisiial  degree,  and  the  convolutioiiB  are  flatteaed. 
If  the  pia  mater  be  cedematoiia,  the  aerum  may  be  clear  or  tnrbid  willi 
piiH  and  libriri.  The  membrane  may  present  any  of  the  general  b|>- 
pearauceB  of  exudative  meningitis.  Uut  alwayBin  addition  to  these,  and 
sometimes  without  them,  miliary  tubercles,  either  widely  scattered  or  in 
great  Dumbers,  may  be  seen,  usually  more  abundant  over  the  sulei  than 
elsewhere.  They  are  usually  more  abundant  at  the  base  of  the  brain 
than  oil  the  convexity,  and  are  fre<jueutly  confined  to  the  base.  Some 
of  the  tubercles  are  so  small  as  to  be  scarcely  visible  or  entirely  invisible 
to  the  naked  eye;  others  are  as  lai^e  as  u  pin's  bead  or  larger.  They 
are  usuuliy  most  abundant  along  the  blood-vessela,  but  may  occur  el«e- 


wbere.  They  may  be  formed  in  the  membranous  prolongations  of  the 
pia  m^ter  wbich  dip  into  the  sulci,  around  the  vessels  which  enter  the 
bruin  suhstanco.  in  the  choroid  plt^xiifl  and  cpcndyma  of  the  veutriolee^ 
and  may  exist  in  the  spinal  cord. 

The  miliary  tubercles  do  not  all  have  the  same  structure.  Some  of 
them  are  bimply  small  aggregations  of  round  cells  within  the  i>crivaKular 
sheaths  of  the  smaller  arteries.  Others  are  composed  of  small  maasee  of 
polyhedral  and  ronnd  cells  withoat  any  basement  enbstance  between 
them,  and  without  any  special   relation  to  the  b loot! -vessels  (Fig.  87). 


Many  others  have  the  ordinary  structure  of  tubercle  tisaue,  basement 
eubstanee,  poljlieilral  cells,  and  giant  cells.  These  tubercles  are  usually 
.  situated  around  or  near  a  blood-ressel,  and  this  blood-vessel  is  apt  to 


'   be  at  the  same  t  me  the  leat   of  an  obi  terat  ng  en  larter  tis  (Fig  88' 
This  form  of  tubercle  s  slso  prone  to  cl  eesy  degei  eration  {Fig   89) 


In  children,  the  veutricles  are  usually  more  or  less  distended  by  an 
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iamnlation  of  transparent  or  turbid  serum,  and  the  walls  of  the  ven- 
ncles  may  be  studded  with  miliary  tubercles  (see  Figs.  90  and  01).     In 
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adnlte,  the  rentricles  are  less  frequently  inTolved.  The  bmin  tissne 
around  the  ventricles  is  often  softened.  The  central  canal  of  the  spinal 
cord  may  also  be  dilated.  It  ia  the  dilatation  of  the  ventricleB  which 
causes  the  flattening  of  the  convolutions,  and  the  flattening  is  usually  in 
direct  proportion  to  the  amount  of  accumulated  fluid.  Miliary  tuber- 
cles in  the  choroid  of  the  eye  are  present  in  a  considerable  proportion  of 
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The  Cortes  of  the  brain  may  be  hyperffiniic,  and  punctate  htemor- 
rhagea  may  be  present  in  the  cortex  and  in  the  pia  mater. 

In  almost  all  case^  of  tubercular  meningitis,  there  is  taberonlar  in-   , 
flammatioD  in  other  parts  of  the  body. 

In  adults,  as  in  childreu,  while  the  tuberculur  inflammation  jg  always 
present,  the  Hccom]mnyiog  simple  inflammation  maybe  very  slight  or 
extensive,  and  the  degree  to  which  it  develops  does  not  seem  to  depend 
upon  the  abundance  of  the  miliary  tubercles.     Owing  to  the  frequency 
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of  the  dilatation  of  the  ventricles  with  serum  in  children^  the  disease  is 
often  called  acute  hydrocephalus. 

In  both  children  and  adults,  the  tubercular  inflammation  may  pro- 
duce large  masses  of  tubercular  tissue,  which  undergo  cheesy  degenera- 
tion, in  the  pia  mater  and  the  brain  tissue. 

Syphilitic  Meningitis. — In  this  form  of  inflammation,  which  is  usually 
circumscribed,  there  is  a  development  of  gummy  tumors  of  variable  size, 
frequently  associated  with  simple  inflammation  of  the  membrane,  either 
with  the  formation  of  serum,  fibrin,  and  pus,  or  with  the  development  of 
new  connective  tissue  and  the  consequent  thickening  of  the  membrane. 
The  gummata  may  form  in  the  pia  mater  covering  the  convexity,  or  at 
the  base  of  the  brain.  They  may  grow  outward,  involving  the  dura 
mater;  or  inward,  incroaching  upon  or  involving  the  brain  tissue.  Al- 
though usually  circumscribed,  the  syphilitic  inflammation  may  occur  as 
a  diffuse  thickening  of  the  membrane.  The  syphilitic  nodules,  includ- 
ing the  gummata  and  new-formed  connective  tissue,  are  often  very  small, 
but  may  be  as  large  as  a  hen's  Q^g. 

Tumors. — Aside  from  the  Pacchionian  bodies,  which  are  sometimes 
so  large  as  to  simulate  tumors,  the  most  common  forms  of  primary  tu- 
mors are  sarcomata  and  endotheUomata  (cholcsteatomata).  Small  ^^ro- 
mata,  lipomata,  angiomata,  and  myxomata  occur,  but  are  rare.  Lym- 
phangiomatous  cysts  sometimes  occur  in  the  pia  mater,  an<l  various  forms 
of  carcinoma  may  occur  as  secondary  tumors.  The  pia  mater  is  fre- 
quently involved  in  tumors  growing  from  tlie  dura  mater  or  the  brain 
substance. 

Variously  shaped  jt??V/;w^/i/  cells  not  infrequently  occur  in  the  pia  mater, 
either  scattered  or  sometimes  in  considerable  masses;  they  seem  to  have 
little  pathological  significance.  Xot  infrequently  thin  plates  of  new- 
formed  bone  are  found  in  the  pia  mater,  associated  with  a  thickening  of 
the  membrane. 

Parasites. — Cysticercus  has  been  observed  in  the  pia  mater. 


THE  VENTRICLES   OF   THE   BRAIN. 
THE    EPEXDYMA    AND    CIIOROII)    PLEXUS. 

As  the  lymph  spaces  of  the  pia  mater  and  the  ventricles  of  the  brain 
are  in  communication,  it  might  be  8uj)posed  that  they  would  share  alike 
in  the  accumulation  of  fluids.  This,  however,  is  not  the  case.  The 
membranes  of  the  brain  maybe  highly  (edematous  while  the  ventricles 
contain  about  the  normal  quantity  of  fluid;  or,  on  the  other  hand,  the 
ventricles  may  be  widely  dilated  and  the  pia  mater  unusually  dry.  Many 
of  these  varying  conditions  may  be  understood  by  remembering  that  the 
skull  and  spinal  canal  form  a  closed  cavity,  and  that  accumulations  of 
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fluid  in  one  part  must  be  at  the  expense  of  some  material  occupying 
otlier  parts,  either  blood,  serum,  or  brain  tiaaue.  It  is  not  always  easy 
to  8ee,  however,  exactly  how  the  compensation  occurs. 

There  may  be  uu  unusual  amount  of  fluid  in  the  ventricles  of  tl 
brain  as  a  result  of  post-mortem  change;  in  connection  witb  senile  or 
other  atrophy  of  the  brain;  or  iu  tho  general  vascular  changes  which 
lead  to  iBdema  of  the  brain;  in  connection  with  inflammation  of  tbft 
meninges  or  of  the  epeudyma;  or  under  conditions  which  we  do  not 
understand,  us  iu  some  cases  of  congenital  and  acquired  hvdrocophalas. 
Atioumulations  of  fluid  in  the  ventricles  are  often  called  infernal  hydi 
cephnhis,  to  distinguish  them  from  accumulations  in  the  meninges — 
external  hydrocephalus,  ■ 

Acute  Inflammation  of  the  Ependyma  (Acute  Epeiidymitis). — Itt 
this  condition,  which  may  occur  by  itself,  but  is  usually  associated  with 
inflammation  of  other  parts  of  the  brain,  the  epeudyma  is  congested, 
the  vessels  are  more  prominent  than  usual  and  are  often  tortuous.  The 
ependyma  and  the  adjacent  brain  tissue  may  be  thickened  and  infiltrated 
with  pus  cells,  and  the  surface  of  the  ependyma  covered  with  libriu  and 
pus  in  variable  c^nantity.  The  cavities  of  tho  ventricles  may  contain 
panileut  serum.  Small  hiemorrhages  may  also  be  pntsent  in  the  tisana 
of  the  epeudyma.  Tbts,  as  well  as  other  forms  of  inflummation,  la  mora 
common  iu  the  lateral  ventricles  than  in  the  others,  but  not  infretiiiently 
involves  tho  fourth  ventricle.  The  choroid  plexus  may  participate  io 
the  inflammatory  changes  of  the  ependyma.  Tubercular  inflammation 
of  the  ependyma  is,  as  above  mentioned,  a  not  infrequent  accompani- 
ment of  tubercular  meningitis. 

Chronic  Infiammalion  of  the  Ependyma  {Chronie  Ependymitin).— 
This  lesion,  which  is  much  more  common  than  simple  acute  inflam- 
mation of  the  ependyma,  occurs  under  a  variety  of  conditions,  und  its 
nature  and  causation  are  iu  general  very  obscure.  The  cpendjrma 
thicker,  whiter,  and  more  opa<|ue  than  normal,  so  that  the  vemels  majr 
be  nearly  or  quite  invisible.  The  thickening  may  occur  in  juitcbes  or 
diffusely,  and  the  surface  of  the  ependyma  may  be  smooth,  or  rougbpDod 
and  granular.  On  microscopical  examination,  the  surface  of  the  epen- 
dyma may  bo  covered  with  tho  usual  epithelium,  but  the  new  conneotiTa 
tissue  which  forms  beneath  it  ofteu  raises  it  up  in  places,  causing  the 
roughness  of  the  surface.  The  new  tissue  is  usually  rather  loose  in  t«l- 
ture  and  may  contain  many  small  spheroidal  cells;  but  it  may  be  densa 
in  texture  and  contain  few  cells.  The  brain  tissue  beneath  the  thickoned 
ependyma  may  be  softened  or  infiltrateii  with  cells,  The  sides  of  tbs 
ventricles  may  be  grown  together  in  places  by  the  adhesion  of  the 
thickened  and  roughened  ependyma.  The  ventricles  usually  contain 
more  serum  than  normal,  and  sometimes  this  accumulation  is  eo  gre«t 
as  to  cause  an  enormous  dilatation  of  them.     While  these  are  iu  genenl 
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the  prominent  leBions  in  chronic  inflammation  of  the  ependyma,  the 
cases  vary  greatly  in  the  degree  to  which  tbeee  changes  are  developed. 

The  accnmnlation  of  flnid  and  the  dilatation  of  the  ventricleB  being 
the  moat  marked  feature  in  all  this  class  of  lesions,  they  are  often  called 
chronic  hydrocephalus,  and  indeed  in  many  cases  we  have  no  evidence 
that  the  change  in  the  ependyma  is  an  important  or  even  an  actual 
primary  factor. 

We  may,  for  convenience  of  study,  consider  three  claasca  of  cases  of 
chronic  hydrocephalus:  first,  congenital  hydrocephalus  in  young  chil- 
dren; second,  secondary  hydrocephalus  in  chlldi-en  and  adults;  third, 
primary  hydrocephalus  in  adults. 

1.  Congenital  Hydrocepltalus. — The  lesion  may  be  in  an  advanced 
£tage  at  the  time  of  birth,  or  it  may  be  scarcely  evident  or  but  mode- 
rately developed.     It  may  progress  rapidly  nnd  cause  the  early  deatli  of 
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the  child,  or  it  may  develop  graduiilly  or  (^omc  to  a  Khind-still.  In  the 
more  marked  forms  of  the  disease,  tbu  ventricles  arc  widely  dilated  uiid 
filled  with  serum,  which  ia  usnally  transparent.  Xot  only  the  lateral 
ventricles,  but  also  the  third  and  fifth,  may  be  involved;  tliu  fourth  is 
less  apt  to  participate  in  the  lesion,  althoii|:;b  it  id  sometimes  dilated,  >m 
irell  as  the  central  canal  of  the  cord. 

The  distention,  especially  of  the  lateral  ventricles,  may  be  so  great 
that  the  brain  tissue  over  the  vertex  is  crowded  up  into  a  thin  layer 
beneath  the  dura  mater,  or  it  may  be  entirely  destroyed.  M'iien  the 
dilatation  of  the  ventricles  is  considerable,  the  convolutions  are  llattened 
{see  Fig.  92)  and  njay  be  almost  entirely  obliterated.  The  skull  bones 
may  be  thin  and  bulging  over  the  forehciid  and  vertex;  tlie  foutanelles 
and  suturea  widely  open.     The  ependyma  in  these  cases  is  usually  thick 


and  rough,  but  it  may  be  softeued,  aDtl  tlio  blood-Tesaela  may  be 
The  boaal  portions  of  the  brain  may  be  flattened,  but  are  usually  macb 
lesB  alTected  than  the  upper  portions.     The  brain  tissne  is  utinally  8oft 
and  anaemic, 

2.  Secondari/  Hydrocephalus. — This  may  occur  in  cbildren  and 
adults,  and  may  be  a  result  of  epidemic  cerebro-spiual  meuingitis,  or 
of  acute  meningitiB,  or  of  chronic  meningitis.  It  sometimes  occurs  in 
clironic  alcoholic  poisoning  and  in  general  paralysis  of  the  insane.  The 
amount  of  dilatation  of  the  Ventricles  varies  greatly  in  these  cases,  but 
it  is  never  bo  great  as  in  congenital  hydrocephatna,  and  is  not  accompa- 
nied by  the  changes  in  the  shape  of  the  skull  which  form  eo  prominent 
a  feature  in  the  latter  disease,  since  the  bones  arc  firmer  and  the  sutnrei 
united.  In  this  form  of  chronic  hydrocephalns.  the  changes  in  the 
ependyma  above  described  are  usually  more  or  less  well  marked,  and 
they  may  be  associiited  with  the  production  of  fibrin  and  pus, 

3.  Primary  Uydroctjjhalns  in  AduUn. — The  conditions  leading  to  . 
thia  form  of  lesion  are  nut  understood.  It  is  apt  to  occur  in  peraona 
over  thirty  years  of  ago.  Sometimes  one,  sometimes  both  lateral  v 
tricles  are  dilated.  The  dilatation  is  usually  moderate,  sometimes  xttj 
slight,  and  never  us  great  as  in  congenital  hydrucephahiB.  The  ventri-: 
cles  usually  contain  transparent  serum,  and  the  epoiulyma  is  thickened 
and  roughened.  In  some  cases,  it  will  be  the  only  lesion  found  to  ao> 
count  for  the  death  of  the  patient. 

Tuiimrs. — The  new  formation  of  connective  tissue  in  the  ependyma, 
although  usually  diffuse,  may  be  circumscribed  and  form  amall.  project- 
ing connective-tissue  nodules,  which  may  be  reckoned  among  Xhcfibnh 
maia.  Small  fibromata  are  sometimes  detached  from  the  walls  of  tl» . 
ventricles  and  lie  free  in  the  cavity.  Small  lipomala,  anginmata,  and  ■ 
also  aarfomtila  and  yHoinntn  occur  rarely.  Chondromata  and  angio- 
tiiata  may  occur  in  the  choroid  plujcus,  and  the  latter  are  sometimes  as 
large  as  a  hen's  egg.  The  choroid  plexus  la  not  infrequently  the  soat  of' 
transparent  cy»ts.  nsually  of  small  size;  thoy  may  contain  a  clear  fliti<|! 
or  colloid  material,  or  droplets  of  fat  or  calcareous  particles.  A  am 
dfrtnoid  rysl  containing  hairs  has  been  described.  These  cysta  have  ntt< 
special  pathological  significance. 

Primary  carcinomala  are  sometimes  found  in  the  ventricles. 

The  calcareous  bodies  culled  brain  uind'  occur  frequently  in  th» 
choroid  plexus  (see  Fig.  83),  and  corpora  amylacea  may  occur  hero  and 
beneath  the  ependyma. 

Cysticercns  and  ecchioococcus  cysts  are  sometimes  fonnd  free  ]□  the 
flnid  of  the  ventricles. 

■  The  little,  twnl  niaases  called  brain  rnznd  cnnaiM  of  Hgin«Bit1oas  of  auuill  partclt* 
of  carbonate  anil  phoaphiitf  of  lime,  with  a  very  imall  amount  of  phosphate  of  antma. 
nia  and  magnesia.    With  Uicm  tlieK  la  more  or  less  organic  matti^r. 
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PINEAL  QLAND  AND  PITUITABY  BODY. 

Pineal  Oland. — The  lesions  of  this  structure  are  not  very  common  or 
important.  It  may  participate  in  inflammatory  changes  involving  neigh- 
boring structures.  It  may  become  hypertrophied  and  dense^  and  has  thus 
attained  the  size  of  a  walnut.  Small  cysts  may  form  in  it,  and  of  very 
frequent  occurrence  is  a  considerable  increase  in  the  amount  of  brain 
sand,  which  is  usually  found  there  in  moderate  quantity  under  normal 
conditions. 

The  Pituitary  Body. — This  body  may  share  in  inflammatory  changes 
occurring  in  its  vicinity,  or  may  be  the  seat  of  tubercular  and  syphilitic 
inflammation.  The  most  important  of  the  tumors  which  may  originate 
in  this  structure  are  adenomata^  usually  cystic  in  character;  these  may 
be  as  large  as  a  hen's  egg.  Carcinomata  and  sarcomata  may  occur,  form- 
ing tumors  of  considerable  size.  Small  lipomata  and  a  teratoma  have 
been  described. 

THE    BRAIN. 
THBOMBOSIS   AND   EMBOLISM. 

In  studying  the  occurrence  and  effects  of  thrombosis  and  embolism 
in  the  brain,  certain  peculiarities  of  the  circulation  should  be  borne  in 
mind.  The  arteries  of  the  brain  are  in  part  terminal  arteries  (see  page 
57),  in  part  such  as  have  anastomoses  among  their  branches.  Thus  the 
arteries  which  are  distributed  to  the  cortical  regions  form  abundant 
anastomoses  in  the  pia  mater  and  are  very  small  when  they  enter  the 
brain,  while  those  which  are  distributed  to  the  basal  region,  and  which 
supply  the  basal  ganglia,  are  larger  and  do  not,  beyond  the  circle  of 
Willis,  form  anastomoses  with  one  another.  Thus  it  is  that  occlusions 
of  the  arteries  supplying  the  basal  ganglia  are  of  much  more  serious  im- 
port, aside  from  the  importance  of  the  parts  involved,  than  those  passing 
to  the  cortex. 

Thrombi  may  form  in  the  arteries  as  a  result  of  any  degenerative  or 
inflammatory  process  in  the  wall  of  the  vessel  leading  to  a  roughening  or 
death  of  its  intima,  or  from  pressure  upon  the  vessel  from  without,  or 
they  may  occur  in  vessels  in  whose  walls  we  can  detect  no  primary  lesion. 
The  most  common  causes  are  atheroma  or  simple  endarteritis.  Thrombi 
may  also  form  around  an  embolus  which  does  not  entirely  occlude  the 
vessel. 

Emboli  of  the  cerebral  arteries  most  commonly  arise  from  acute  or 
chronic  endocarditis  or  cardiac  thrombi;  they  may  arise  from  aneurisms 
or  atheroma  of  the  aorta,  from  the  carotid  or  vertebral  arteries,  or  from 
the  pulmonary  veins.  The  materials  constituting  emboli  vary  greatly, 
depending  on  their  mode  of  origin  (see  page  5G).     The  effects  on  the 
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Iimin  tissue  of  emboli  and  thrombi  of  the  arteries  are  eBsentially  the  a 
Id  their  main  features.  In  some  cases,  however,  in  which  large  embotv] 
usnall)'  from  endocurditls,  suddenly  hlock  up  a  liirge  vessel,  the  iudiria 
iloal  may  die  almost  instautly  without  other  apparent  lesion  thtm  tb*| 
stoppage  of  the  vessel. 

In  general,  the  first  effect  of  the  occlusion  of  an  artery  is  to  deprir*  ' 
the  region  to  which  itisdistributed  of  blood.     In  arteries  whose  brancheB 
anastonioae.  as  in  the  cortex  of  the  hraiu,  the  affected  area  is  soon  sup- 
plied with  blood  by  the  estahlishment  of  a  collateral  circniation.     In  t»r-  , 
minal  arteries,  on  the  other  hand,  the  blocking  of  the  vessel  is  followed,  j 
as  a  rule,  by  degenerative  changes  iind  softening  in  the  brain  tissne.  Tb*' 
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appearances  which  these  degenerated  areas  present  vary  greatly,  depend*! 
ing  upon  the  stage  of  the  degenerution  and  the  amount  of  hlood  which  I 
may  be  eitravaaated.  Dense  infiltrations  of  the  brain  tissue  with  blood,  i 
as  in  hsemorrhagic  infarctions  from  emboli  in  other  parts  of  the  bodyf.) 
do  not  usually  nccnr,  although  considerable  blood  may  be  extravaeateft.  I 
Areas  of  softening  in  which  there  is  little  extravasation  of  blood  area 
ally  white  or  yellow  in  color  {while  or  ytllow  softening).  When  madtJ 
blood  is  present,  the  process  is  frequently  culled  red  softening.  Thai 
tissue  in  the  affected  area  gradually  softens  and  may  become  difBnenU  | 
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Microscopically,  the  softened  tissue  is  seen  to  consist  of  more  or  less  fluid 
with  broken-down  brain  tissue,  fragments  of  nerve  fibres,  droplets  of 
myelin,  nerve  cells,  shreds  of  neuroglia  tissue  and  blood-vessels,  and  red 
and  white  blood-cells.  Then  evidences  of  degeneration  are  seen  in  the 
presence  of  fat  granules  and  droplets,  larger  and  smaller  cells  densely 
crowded  with  droplets  of  fat  (so-called  Ghige's  corpuscles  or  compouiid 
granular  corpuscles)  (see  Fig.  93).  Various  kinds  of  cells  and  cell 
fragments,  more  or  less  granular  and  fatty,  and  also  corpora  amylacea, 
blood-jiigment,  fat-crystals,  and  cholestearin  crystals,  may  be  found.  The 
walls  of  the  blood-vessels  may  also  be  in  a  condition  of  fatty  degeneration 
(Fig.  94).  The  color  of  the  softened  mass  will  of  course  depend  upon 
the  relative  amounts  of  these  elements. 

The  tissue  may  remain  for  a  long  time  in  the  soft  condition,  or  it 
may  be  absorbed  and  replaced  by  a  connective-tissue  cicatrix,  which  may 


Fio.  94.— Blood-vessels  from  asi  Area  of  Embolic  Softenikg  of  Brain. 
The  walls  of  the  vessels,  particularly  the  endothelial  cells,  contain  fat-granules  and  fat-droplets. 


be  more  or  less  pigmented;  or  a  wall  of  connective  tissue  may  form  about 
it,  converting  it  into  a  well-defined  cyst,  with  or  without  pigmented 
walls;  or  the  mass  may  dry  and  form  a  dense,  structureless  nodule. 
Acute  inflammatory  changes  may  occur  about  the  dead  tissue.  In  cases 
of  infectious  emboli,  numerous  abscesses  may  be  formed  in  addition  to 
their  mechanical  action. 

Thrombi  are  most  frequent  in  the  internal  carotids,  less  so  in  the 
middle  cerebral,  basilar,  and  vertebrals.  They  may  occur,  but  still  less 
frequently,  in  other  cerebral  arteries.  Emboli  are  most  common  in  the 
middle  cerebral  artery,  next  in  the  internal  carotid,  and  then  in  the 
basilar.  The  relative  frequency  with  which  embolism  occurs  in  the 
middle  cerebral  artery  is  attributable  to  the  directness  with  which  the 
blood  passes  into  this  artery  from  the  heart.  The  great  significance 
attaching  to  embolism  of  the  middle  cerebral  artery  is  evident  when  we 
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remember  that  its  braauhos  are  terminal  arteries,  and  are  distributed  to 
Biicb  important  stmcturen  as  tbe  lenticular  and  caudate  nucleus,  the  Id- 
teraalcttpaule,  and  the  optic  thulamuB. 

HypfriBmia  and  Anmmia  — The  appearance  of  the  brain  tissne  after 
death  docs  not  a]wu}-B  rurnish  reliable  indications  of  its  blood-eoiiteuts 
during  liTti,  though  the;  are  perhaps  more  to  be  depended  on  than  the 
appearuTice  of  tbe  meninges. 

Some  of  tbe  more  common  conditions  determining  hyptrmmia  whicb 
are  mentioned  above  as  inQuencing  tbe  meninges,  apply  also  to  tbe 
substance  of  the  brain.  In  sections  of  bypcriemic  brains,  the  email 
blood-points  from  the  cut  ends  of  small  vessels  are  more  numerous  and 
couspicuons  than  under  normal  conditions,  and  the  brain  tissue,  partica- 
larly  tbe  gray  matter,  tnaj  have  a  diffuse  red  color.  If  cscessire,  the 
convolutions  may  be  somewhat  flattened,  and  the  brain  tissue  and  pi> 
mater  may  be  wdcmatoue,  and  the  ventricles  contain  fluid.  The  con- 
gestion of  the  vessels  may  be  general  or  localized. 

Anamia  of  the  brain  may  be  either  local  or  general.  It  may  depend 
upon  a  general  ancemia  or  upon  general  disturbances  of  the  circniation, 
such  as  mitral  stenosis  or  regurgitation,  or  upon  local  interference  with 
the  arterial  blood-supply,  such  as  complete  or  partial  obstruction  of  the 
arteries  from  thrombi,  emboli,  inflammatory  changes,  spasmodic  con- 
tractions, etc.,  or  from  tumors,  exudations,  and  blood -ex  travasationa 
pressing  upon  tbe  vessels  from  without.  In  (edema  of  tbe  meningea, 
and  in  the  presence  of  internal  hydrocephalus,  the  brain  tissue  is  apt  to 
be  anaemic.  The  brain  tissue  in  anemia  looks  whiter  than  usual,  the 
contrast  between  the  gray  and  white  matter  is  less  marked,  and  the 
small  blood -jioints  usually  seen  on  section  from  divided  vesevls  may  be 
very  inconspicuous  or  almost  entirely  absent, 

(Edetna  of  the  brain  tissue  may  accompany  either  hyponeinia  or 
ansmia.  and  seemS  in  most  cases,  though  not  always,  to  be  dependent 
upon  conditions  which  induce  these  alterations  in  the  blood -contents  of 
the  bruiu.  In  some  cases  of  marked  impoverishment  of  the  blood,  a  eo- 
called  hyduBniir,  ledema  of  the  brain  is  found.  Very  marked  (»dema  of 
the  brain  may  exist  without  any  accompanying  brain  symptoms.  On 
tbe  other  band,  persons  may  die  comatose;  this  is  seen  with  especial  fre- 
quency in  acute  and  chronic  alcohol  poisoning,  but  may  occur  nnder 
other  conditions,  and  tbe  post-mortem  examination  reveals  nothing  but 
ONlemii  of  the  brain  tissue,  either  with  or  without  cedema  of  tbe  pift 
mater. 

Haimrihagf. — Hfemorrbages  in  the  substance  of  the  brain  may  be 
very  small  and  punctate,  and  are  then  usually  called  capillary  hamor' 
rhagM,  or  they  may  result  in  tbe  collection  in  the  brain  tissne  of  masaee 
of  blood  of  considerable  size,  which  are  called  apoplectic  foci  or  clota. 
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These  forms  of  hemorrhage  may  be  tisaociated,  or  a  Dumber  of  capillary 
btemorrhagea  may  join  to  form  an  extensive  clot. 

Capillary  hemorrhages  may  look,  on  section  of  the  brain,  like  the 
severed  ends  of  hypertemic  blood-vessels,  or  the  tisane  about  them  may 
\te  more  or  less  tinged  with  blood.  Microscopically,  the  perivaaculur 
Spaces  vill  be  found  distended  with  blood,  which  may  have  escaped  into 
them  aud  more  or  less  broken  down  the  brain  tiesue.  They  may  occur 
singly,  but  are  frequently  mnltiple,  so  that  the  brain  tissue  is  besprinkled 
wiih  blood-points.  Degeneration  of  the  extriivaaated  blood  may  give 
rise  in  later  stages  to  reddish  or  brown  or  yellowish  circumsoribed  dia- 
-coloration  of  the  brain  tissue,  due  to  granules  and  crystals  of  blood- 
pigment  intermingled  with  broken-down  brain  tissue,  with  more  or  lees 
fatty  degeneration  of  its  elements.  Capillary  hicmorrhuger  may  he  due 
to  fatty  degeneration  of  the  vessels  leading  to  rupture;  or  the  extrava- 
sation may  be  due  to  diapedesis,  or  it  may  depend  upon  conditions 
which  wc  do  not  understand.  They  frequently  occur  in  the  vicinity  of 
apoplectic  clots  and  tumors;  they  may  be  due  to  thrombosis  of  the  veins, 
or  of  the  sinuses  of  the  dura  mater;  they  not  infrequently  occur  in  acnto 
encephalitis,  in  congestive  hyperiemia,  in  acute  mania,  and  in  delirium 
tremens;  aud  they  may  be  associated  with  general  diseases,  such  as 
ecarvy,  purpura  hEemorrhagica,  typhus  fever,  pytemia,  ulcerative  endo- 
carditis, etc.;  they  may  be  associated  with  embolic  softening. 

Apophctie/oci  may  result  from  the  coalescence  of  numerous  capillary 
hemorrhages:  from  injury,  or  from  rupture  of  diseased  arteries,  either 
with  or  without  changes  in  the  blood-pressure,  Hiemorrhages  from  in- 
jury to  the  skull  may  occur  as  well  without  as  with  fracture,  and  may 
bo  situated  over  the  vertex  as  well  as  at  the  base  of  the  brain,  and 
vary  in  extent  and  seat,  depending  upon  the  character  and  point  of  the 
injury  and  the  size  of  the  vessels  involved.  The  so-called  spontaneous 
hnmorrhages,  other  than  those  of  capillary  origin,  which  give  rise  to 
masses  of  blood  and  broken-down  brain  tissue,  may  vary  in  size  from 
tbat  of  a  pea  to  those  occupying  a  large  part  of  a  hemisphere.  They  are 
doe  in  a  very  considerable  proportion  of  cases  to  the  rupture  of  small 
arterial  aneurisms,  but  may  arise  from  weakening  of  the  walls  of  the 
arteries,  from  arteritis,  atheroma,  or  fatty  degeneration.  These  latter 
forma  of  disease  doubtless  give  rise  in  most  cases  to  the  formation  of  the 
anenrisms  whose  rupture  is  in  so  many  cases  the  immediate  cause  of  the 
bfcmorrbage.  Aneurisms  of  the  cerebral  arteries  may  be  as  large  as  a 
pea  or  hazelnut,  hut  those  most  frequently  met  with  and  causing  apo- 
plexy are  usually  small— called  miliary  aneurisms — and  may  be  micro- 
scopic in  sine,  varying  from  this  np  to  that  of  a  large  pin's  head  or  larger. 
They  may  be  sacculate  or  fusiform,  and  frequently  exist  in  considerable 
nuinbers.  They  may  occur  in  any  of  the  small  arteries  of  the  brain,  but 
are  aud  to  be  most  frequent  on  the  branches  of  the  middle  cerebral 
li 
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trateii  with  pUB,  and  outside  of  the  walls  is  a  zone  of  c»i]einiitoiu  aud 
aofteued  braiu  tissue.  If  the  abscess  is  near  the  pia  mater,  it  may  set  np 
a  meningitis;  if  it  ia  near  the  lateral  ventricles,  it  may  rupture  into 
them;  if  it  is  near  the  sinuses  of  the  dura  mater,  it  may  cause  throm- 
bosis. 

The  incapBulated  abscess  has  a  capsule  of  connective  tisHue,  and  con- 
tains thin  or  cheesy  pus. 

Abscesses  of  the  brain  are  usually  single;  they  may  attain  a  cnnsider- 
tible  size.  They  are  most  (requent  in  the  cerebral  and  cerebellar  hemi- 
spheres, rare  in  the  central  ganglia,  the  pons,  and  the  medulla  oblongata. 

The  most  common  cause  of  this  disease  seems  to  be  chronic  sup- 
purative otitis  (42.5  per  cent,  Oowers),  while  acute  otitis  is  a  compara- 
tively rare  cause.  With  the  otitis  there  may  also  be  caries  of  the  tem- 
poral bouc,  suppuration  of  the  mastoid  cells,  and  inflammation  of  the 
dura  mater.  The  abscess  is  usually  situated  deep  in  the  brain;  only 
rarely  is  it  continuous  with  the  inflamed  dura  mater  and  bone.  When 
the  abscess  is  deeply  situated,  and  the  bone  and  dura  mater  are  not  dis- 
eased, it  ia  difficult  to  tell  bow  the  infection  travels  from  the  ear  to  the 
brain.  Abscesses  due  to  this  cause  are  situated  in  the  temporo-sphcnoi- 
dal,  the  frontal,  the  occipital,  and  the  parietal  lobes,  or  in  the  cere- 
bellum. 

Another  frequent  cause  of  abscess  of  the  brain  is  trnumatism — blowa 
or  falls  on  the  head  (twenty-four  per  cent,  Gowers).  Such  injuries  mnj 
not  hurt  the  skull,  or  may  produce  fractures  or  necrosis.  There  is 
often  a  considerable  interval  between  the  time  when  the  injury  is  in- 
flicted and  that  when  the  symptoms  of  the  abscess  are  developed. 

When  the  cranial  bones  are  uuiujured,  the  abscess  is  situated  deep  in 
the  brain;  when  there  is  necrosis  of  the  bones,  the  abscess  may  besujier- 
ficial;  when  the  bones  are  fractured,  the  abscess  may  be  either  superficial 
or  deep.  The  abscess  is  regularly  situated  beneath  the  point  of  injury, 
rarely  in  the  opposite  side  of  the  brain. 

Obronic  disease  of  the  nose,  either  the  mucous  membrane  or  the 
bones,  has  been  the  cause  of  a  few  a1>ecesses  in  the  frontal  lobes.  Dis- 
ease of  the  orbit  has  also  given  rise  to  abscesses  in  the  same  position. 
In  a  few  cases,  the  abscesses  have  been  due  to  caries  of  various  portions 
of  the  cranial  bones, 

lu  a  considerable  number  of  cases  (one-sixth,  Gowers),  no  cause  for 
the  abscess  bus  been  discovered. 

Very  frequently  in  acute  meningitis  there  is  an  infiltration  of  pna 
cells  along  the  walls  of  the  vessels  which  enter  the  brain  from  the  pia 
mat«r;  and  under  a  variety  of  conditions  which  we  do  not  understand, 
as  in  some  cases  of  typhoid  fever,  delirium  tremens,  erysipelas,  and 
under  many  other  conditions,  there  are  numerous  and  sometimes  very 
large  numbers  of  leucocytes  scattered  ihrough  the  substance  of  the  brain, 
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■'■ometimeB  around  the  gniiglioD  cellB,  aomntimeB  aloug  the  vessels  in  the 
I  jteri vascular  sheaths. 

Cftronic  Interstilial  Encephalitis — Sclerosis. — This  lesion  of  the  brain 
■tissue  may  occur  diffuaely,  occupying  iiu  entire  lobe  or  more  or  lese  of 
rtbe  whole  brain,  or  in  circumscribed  small  areas.     It  consists  essentially 
in  an  increase  of  the  connective- tissue  elements,  the  neuroglia,  and  an 
•trophy  of  the  nerve  elements,  particularly  the  ganglion  cells  and  the 
mednllnry  sheaths  of  the  nerves.    With  these  changes  arc  nsttally  asso- 
ciated  the  formation  of  Ghige's  corpUBcIea,  corpora  amylaceu,  granular 
and  fatty  degeneration  of  the  nerve  elements,  and  thickening  and  pro- 
liferation of  cells  of  the  walls  of  the  blood-vessels.    The  areas  of  sclerosis 
f  may  be  very  dense  and  hard,  or  gelatinous  in  consistency. 

The  diffuse  form  of  sclerosis  is  most  frequently  seen  in  general  paresis 
|.of  the  insane,  and  not  infrequently  in  the  brains  of  drunkards. 

The  circumscribed  form  of  sclerosis,  mulUjile  ederosis  (scUrose  en 

Jague),  is  much  more  common  tban  the  diffuse  form,  and  may  occur  in 

■tbe  brain  alone,  or  may  be  associated  with  a  similar  lesion  in  the  spinal 

B«ord.     It  is  almost  entirely  confined  to  the  medullary  substance,  and  the 

Kftreus  of  sclerosis  vary  in  size  from  that  of  a  pea  to  that  of  an  almond. 

I'Tliey  may  be  few  or  numerous,  they  may  be  white,  grayish,  or  grayish 

■led  in  color,  and  are  usually,  but  not  always,  sharply  outlined  against 

Qie  unaltered  brain  tissue.     Althougb  in  many  cases  tbe  increase  in  the 

I'Oonnective-t issue  elements  seems  to  be  the  primary  lesion,  and  the  de- 

I  generation  of  the  norve  elements  secondary  to  this,  it  is  quite  possible 

that  in  some  cases  the  increase  in  connective  tissue  may  be  secondary  to 

a  degeneration  of  the   norve  elements  from  loss  of  nutrition  or  from 

other  causes. 

WOUNDg   OF  THE    BRAIN. 

The  brain  may  be  directly  wounded  by  a  foreign  body,  or  indirectly 
by  fragmentsof  bone  driven  into  it,  or  it  may  be  lacerated  by  severe  con- 
u  tnsion  without  fracture  or  solution  of  continuity  of  the  skull.    It  is  very 
I  difficult  to  estimate  the  degree  of  injury  which  must  cause  death,  since 
I   persons  frequently  die  from  slight,  and  may  recover  from  very  severe, 
voands  of  the  brain.     In  incised  wounds  of  the   brain,  more  or  less 
hemorrhage  occurs  at  the  seat  of  lesion,  and  the  brain  tissue  in  the 
vicinity  soon  undergoes  degenerative  changes.     These  may  be  compara- 
tively slight   or  extensive.     Inflammatory  reaction   may  occur  in  the 
vicinity,  and  the  adjacent  brain  tissuo,  as  well  as  the  hiemorrhagic  and 
degenerated  area,  become  infiltrated  with  pus  cells.     After  a  time  the 
injured  and  degenerated   area  may  become  surrounded  by  new-formed 
connective  tissue,  and  the  decomposed  extravasated  blood  and  detritus 
of  brain  tissue,  more  or  less  fatty,  may  be  absorbed,  and  thus  after  a 
I  time  the  part  heals  by  a  more  or  less  pigmented  cicatrix.     The  healing 
I  in  most  cases  very  slow  and  may  occupy  months  or  even  years.     The 
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pia  mater  may  ]>articipat«  to  a  marked  degree  in  the  inflammRtorj  heal- 
ing process,     Ahscesscs  may  form  near  the  seat  of  injury. 

After  wounds  which  involve  the  removal  of  portions  of  the  cranial 
boiies,  it  ia  not  uncommon  after  a  few  days  to  Bee  a  bleeding  fungona 
mass  project  through  the  opening.  This  mass,  sometimes  wrongly  calle<l 
hernia  cerebri.  t!oneists  of  degenerated  brain  tissue,  blood,  and  grannla- 
tiOD  tissue,  with  more  or  less  pus.  The  brain  tissue  beloii  it  is  degene- 
ratod,  broken  down,  soft,  iind  punilent.  and  there  ia  often  abscess  in  the 
adjacent  brain  tissue.  Such  wounds  may  finally  heal  by  the  absorption 
of  the  broken-down  brain  tissue  and  blood,  and  its  substitution  hy 
granulutJon  tissue. 

Lacerations  of  the  brain  tissue  without  fracture  may  ap)>ear  shortly 
after  the  injury  as  simple  more  or  less  circumscribed  areas  of  capillary 
hemorrhage;  the  brain  tissue  about  these  may  degenerate,  pus  may 
form,  and  abscesses  be  developed;  or  the  degenerated  and  laccrutcd 
tissue  may  be  gradually  replaced  by  granulation  tissue  which  finally 
forms  a  cicatrix.  The  process  of  degeneration  and  softening  and  of 
healing  in  such  lacerations  of  brain  tissue  may  occur  very  slowly  indeed, 
even  occupying  years,  and  not  infrequently  the  degenerative  changes 
are  very  extensive  and  progressive.  In  many  cases,  of  course,  the  injury 
ia  so  extensive,  or  involves  such  important  parts  of  the  organ,  that  very 
little  or  no  inflammatory  or  degenerative  change  takes  place  before  tfafl 
occurrence  of  death. 

EnccphaJiliii  in  the  New-horn. — This  condition,  first  described  by 
Virchow,  is  said  to  consist  in  the  formation  of  circumscribed  collevtiona 
of  cells  of  various  sizes  containing  many  fal-granulcs  (granular  corpus- 
cles) and  forming  yellowish  massen,  from  1  mm.  to  6  mm.  In  diamctor, 
in  the  brain  tissue.  A  more  diffuse  occurrence  of  granular  corpuscles 
is  also  described,  but  this  is  said  by  some  observers  to  be  physiological. 
The  nature  of  this  lesion  is  but  little  understood,  and  is  still  the  subject 
of  controversy. 

Holex  or  Cysts  in  the  Brain. — Larger  and  smaller  holes  may  be  found 
in  the  brain  tissue  from  dilatation  of  the  perivascular  lymph  spaces,  or 
well-formed  cysts  may  exist  from  htemorrhage,  inflammatory  softening, 
hydatids,  etc.  There  are.  however,  cases  in  which  one  or  several  holes 
of  varying  size  are  found  in  the  brain  which  cannot  be  determined  to 
have  either  of  the  above  modes  of  origin.  They  may  lie  deep  in  the 
brain  substance  or  close  under  the  pia  mater,  or  may  commuuicate 
with  the  ventricles.  This  condition  ia  sometimes  called  porencephalii, 
and  may  co-exiat  with  various  mental  aberrations,  hydrocephalus,  etc.' 

SgphiHlic  Inflammation  of  the  Brain  sometimes  results  in  the  fomtft- 

'Coneull  K'lnitrat.  ■  Dl«  Poreuc«phali^"  Qmi.  18h2.  and  Sinage  and  White, 
*'  On  llw  Causes  of  Holes  io  llie  Brdn,  "  Traus.   London  Path.   8ot^,  Vol.  34.  page  1, 
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tion  of  so-called  gammy  tumors.  These  are  most  frequently  found  near 
the  periphery  of  the  brain,  not  infrequently  connected  with  the  me- 
ninges, and  may  be  sharply  circumscribed.  The  oentrnl  portion  of  the 
tnmor  is  usually  in  a  condition  of  cheesy  degeneration,  and  in  the  peri- 
phery we  Bee  fibrous  tissue  or  a  dense  infiltration  of  amull  spheroidal 
cells. 

Syphilitic  inftammation  of  the  brain  very  frequently  occurs  in  a  dif- 
fuse form,  characterized  by  the  formation  of  a  gelatinous  grayish  tissue 


EKDAamum  or  a  Ciubkil  AsiaKv.  >  m)  and  reduoed. 


f  eODsisting  of  a  more  or  less  homogeneous  or  granular  basement  sub- 
I.Btaooe,  with  numerous  small  Bpheroidal  cells.  The  nerve  elements  are 
I  atrophied.  Obliterating  endarteritis  may  occur  as  a  result  of  syphilitic 
I  poisoning  (Fig.  95). 

Tabtrciilar  Infiamnialion  of  the  brain  substance  usually  manifests 

^itself  in  the  formation  of  circumscribed  mus^s  of  new  tissue  from  6  mm. 

I'to  6  mm.  in  diameter,  or  larger.     These  may  be  single  or  multiple,  are 

wmmoD  in  young  persons,  and  very  frequently  occur  in  the  cere- 

iMllum.     They  are  apt  to  occur  in  connection  with  tubercular  inflamma- 
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tion  of  other  organs.  Tbev  are  frequently  called  solitiirt/  fuberelM,  and  ' 
usually  consist  of  a  dense  centrul  oheesy  mase,  around  nbioh  is  a  gray* 
iali  zone  containing  tubercle  grunula,  nutneroiie  small  spheroidal  vcWb, 
with  occaeionally  larger  polyhedrul  cells  nnd  giant  cells  (Fig.  06).  They 
do  not,  as  a  rule,  seem  to  be  formed  by  an  uggregatiou  nf  miliary  tnber- 
olee,  although  these  may  be  present  in  the  periphery.  Tubercle  bacilli 
have  been  found  in  these  solitary  tulicrclea. 

They  sonx^times  suppurate  and  break  down,  and  thi-n  may  aiintilute 
simple  dbscesses. 

Conglomerate  and  aciittcred  miliary  tuberclcB  of  the  ordinary  form 


sometimes  occur  in  the   brain,  usually  in  connection  with  tuberculftf 
infiummation  of  the  meninges  or  ej>endyma. 

LESIOXS   UK   THE    BRAIN    IK    OEXEKAL    PAKE818   OF   THK   IKSAKB. 

The  changes  in  this  disease  are  in  the  main  thos4i  of  ehronic  diffuse 
eocephalitia,  but  the  appearances  vary  greatly  nnd  depend  to  some 
extent  upon  whether  the  brain  is  examined  in  early  or  late  stages  of  the 
diseiue.  Anooi'ding  to  Meyer,  in  the  early  stages  of  the  diseaae,  the 
COnvolutioDB,  particuUrly  of  the  anterior  cerebral  lobes,  aro  swollen,  the 


THE    NEKVors  STSTKM.  193 

gray  matter  congested  and  softened  in  places.  The  brain  tissue  is 
more  or  less  infiltrated  with  leuoocytee.  Fatty  degeneration  of  the 
wall^  of  the  capilluries,  and  puDctate  hiemorrbages,  are  also  common. 

In  later  stages  of  the  disease,  a  great  variety  of  changes  may  be  ob- 
served: hiemorrhagic  padiy meningitis,  thickening  of  tlic  dura  mater, 
and  close  adhesions  to  the  skull;  thickening  and  opacities  of  the  pia 
Diater,  adhesions  of  the  latter  to  tlie  dunt  muter  and  lo  the  brain  tissue. 
The  brain  tissue  is  apt  to  be  atrophied,  and  the  ventricles  dilated  and 
filled  with  fluid.  The  pia  mater  may  be  (edematous,  the  ependymn 
thickened  and  roughened.  On  microscopical  examination,  the  neuroglia 
is  found  to  be  increased  in  amount,  the  ganglion  cells  shrunken  and 
somutinies  pigmented;  the  nerve  fibres  may  also  be  atrophied,  and  the 
blood-vessels  in  a  condition  of  fatty  or  hyaline  degeneration.  There  may 
be  an  accumulation  of  futCy  and  granular  cells  along  the  walls  of  the 
bJood- vessels.  Secondary  degenerations  in  the  spinal  cord  are  not  in- 
Kjueutly  observed. 
It  is  very  difiicult  to  make  positive  and  definite  statements  regarding 
K^BOy  such  lesions  of  the  brain  as  those  just  indicated,  or  in  general  of 
brain  lesions  whose  nature  must  be  revealed  by  microscopical  study,  be- 
cause our  technical  procedures  in  the  study  of  the  brain,  even  in  normal 
Donditions,  are  still  quite  unsatisfactory  and  incomplete.  The  brain 
tissue  is  80  delicate  and  liable  lo  post-mortem  changes,  and  the  eSects 
of  different  preservative  agents  are  so  liable  to  variatioun,  that  great 
Cftution  is  necessary  in  arriving  at  conclusions  regarding  the  minuter 

[ona  affecting  the  nerve  tissue  of  the  brain. 
: 


be  aa 

W " 


HYPEKTROPHY   AND    ATBOPHT    OF  THE    I 


True  Hyperlrophy  of  the  brain  is  rare,  and  probably  always  congen- 
An  increase  in  the  size  of  the  brain  from  the  proliferation  of  the 
BBuroglia  sometimes  occurs  in  children  either  before  or  after  birth,  less 
freqnently  in  youth,  and  very  seldom  in  adults.  The  white  substance 
of  the  hemispheres  is  increased  In  amount.  If  it  takes  place  before  the 
ossification  of  the  cmnium,  the  bones  are  separated  at  the  sutures  and 
fontanelles;  if  after  this,  the  inner  table  of  the  skull  may  be  eroded  and 
thinned.  Wiien  the  cranium  ia  opened,  the  dura  mater  appears  tense 
and  anasmic,  the  convolutions  of  the  brain  are  flattened,  the  brain  sub- 
stance  is  firm  and  ansemic,  the  ventricles  are  small,  the  ganglia  and 
cerebellum  are  either  of  normal  size  or  compressed. 

The  disease  is  usually  very  chronic,  and  destroys  life  with  symptoms 
of  compression  of  the  brain.  There  may,  however,  be  acute  exacerba- 
tions. 

Atrophy, — This  may  occur  as  asenile  change,  or,  in  adults,  in  chronio 

ihol,  opium,  or  lead  poisoning,  in  chronic  insanity,  and  in  chronic 


i 
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meningitie.  In  children  who  arc  much  reduced  by  chronic  diMHiS 
atrophy  of  the  brain  may  ncconi|iany  atrophy  of  the  rest  of  the  bocly;,    d 

The  atrophy  affects  principally  the  cerebral  hemkpheree.  and  mftf  bs 
uniform  or  more  marked  in  some  parts  than  in  others.  The  convoln- 
tions  are  small,  the  sulci  broad,  the  ventricles  usually  dilated,  the  brain 
tissue  firm,  the  gray  matter  diacolored,  the  white  substance  grayish  in 
color;  the  blood-veseels  may  be  dilated.  The  baeal  ganglia  may  besmall. 
Herum  accumulates  in  the  pia  mater  and  the  ventricles;  the  pia  mater, 
anil  often  the  skull,  become  thickened;  the  brain  tissue  may  be  (B<lcms- 
toug  or  contain  small  heemorrliages.  The  nerve  elements  of  the  brain 
tissue  are  those  most  involved  in  the  atrophy. 

Figmentalion. — This  may  occur  inauypoition  of  the  brain  or  its 
meninges  from  the  decomposition  of  extravasated  blood.  In  peraona 
affected  by  malaria,  the  gray  matter  of  the  brain  has  sometimes  an  un- 
usually dark  or  even  blackish  appearance.  This  color  is  due  to  the  pres- 
ence of  black  pigment  granules  within  the  capillary  blood-vessels.  The 
obstruction  to  the  vessels  by  masses  of  these  pigment  granules  may  causa 
capillary  apoplexies.  The  pigment  may  also  be  found  in  the  walls,  and 
in  the  lumina  of  the  vessels  of  the  pia  mater. 

Pigmented  patches  of  congenital  origin  are  not  iufreqncntly  seen  in 
the  pia  mater.  They  may  be'due  to  the  presence  of  branching  pig- 
mented cells. 

TUMORS   OF   THE    BKAIN.  , 

The  roost  common  tumors  of  the  brain  are  ffliomala.  They  are  moat 
frequently  found  in  the  corebnim,  and  may  be  small  or  Inrge.  They 
may  be  sharply  circumscnl>ed  or  merge  imperceptibly  into  the  braio 
substance.  They  may  be  white  and  hard,  or  gray  and  soft  or  gelatinous. 
The  softer  forms  consist  largely  of  neuroglia  cells  (Pig.  61),  the  harder 
forms  coTitain  fewer  cells  and  numerous  interlacing  fibrils  (Fig.  60). 
The  blood-vessels  of  the  gliomata  are  often  widely  dilated.  They  arc 
frequently  the  seat  of  hiemorrhages  and  may  soften  and  break  down,  and 
may  then  resemble  apoplectic  clota.  They  are  liable  to  undergo  fatty 
and  cheesy  degeneration. 

\ot  infrequently  the  gliomata  are  combined  with  sarcomata,  forming 
glio  gareomata.  Sarcomata  of  various  forms  occur  in  the  brain  as  pri- 
mary tumors. 

Oircnni scribed  masses  of  dilated  blood-vessels,  augiomala,  are  not  \a~ 
frequently  met  with  in  the  brain.  Myxoma,  fihromn,  lipoma,  and' 
o»teumii  are  among  the  rarer  forms  of  brain  tumors.  Endothtliomatit 
(cholrnteatomala),  in  the  form  of  glistening  white  tumors,  sometime* 
attain  a  large  sigo,  Sarfomala  and  careinomntit  not  infrequently  occur 
in  the  brain  as  secondary  tumors.  Dfrmoid  and  other  cyxts  occur,  bat 
are  rare. 


THE    NERVOUS    SYSTrai. 


195 


Small  masses  of  the  gray  matter  of  the  brain  Bomotimes  occur  in  the 
uediillary  portions  of  the  brain,  and  localized  liyperplasiaH  of  gray  matter 
h»ve  been  deHcribei]  in  the  form  of  rounded  nodulea  projecting  from  the 
free  Burface  of  the  brain  or  into  the  ventricles. 


I 


Cvaticercus  aud. 


PARASITES. 

e  rarely,  echinococci  are  found  i 

MALFORMATIONS. 


cyclopia. — This  malformation  consists  in  an  arrest  of  development 
affecting  the  cerebrum,  which,  instead  of  separating  into  two  hemi- 
spheres, remains  single,  with  one  ventricle,  and  the  rudiments  of  the 
eyes  nsually  become  joined  and  form  one  eye.  This  single  eye  is  in  the 
middle  of  the  face,  near  the  place  of  the  root  of  the  nose,  in  a  single 
orbit.  Over  this  is  an  irregular  body  representing  the  nose.  The  rest 
of  the  face  i»  well  formed.  Or  the  eyeball  may  be  wanting  entirely,  or 
there  are  two  eyes  joined  together,  or,  more  seldom,  two  separate  eyes. 
The  orbit  is  surrounded  hy  nidiments  of  four  eyelids.  The  frontal  bone 
i*  single,  the  nasal  bones  nndeveJoped;  the  ethmoid,  vomer,  and  tur- 
binated bones  are  absent.  The  optic  nerve  is  double,  eingle,  or  absent. 
There  may  be  hydrocephalus,  Such  children  are  incapable  of  prolonged 
existence. 

Anencephalia. — This  malformation  may  be  of  various  degrees.  The 
hruin  maybe  entirely  absent,  and  tlieba«e  of  the  cranium  is  covered  with 
a  thick  membrane,  into  which  the  nerves  pass.  Or  the  membranes  may 
form  a  sort  of  cyst  containing  blood  and  serum,  or  portions  of  brain. 
Of  the  crania)  bones,  only  those  which  form  the  base  of  the  skull  are 
preeent  {Arraitia).  The  scalp  is  usually  partly  or  entirely  absent  over 
the  opening  in  the  skull;  the  eyes  stand  ])romineutly  out,  and  the  fore- 
head slopes  sharply  backward.  This  malformation  may  occur  in  other- 
wise well -developed  children. 

Hfidrocephalus. — This  lesion  has  been  already  considered  on  p.  179.  It 
is  probable  that  in  some  cases  hydrocephahis  inlernus  is  due  to  a  primary 
piirtt'a!  nnenceptinlia,  and  that  the  accumulation  of  fluid  is  of  secondary 
wcurrence.  In  rare  cases,  only  part  of  one  lateral  ventricle  is  hydro- 
t'uphalic,  giving  to  the  head  a  protuberance  on  one  side.  The  viability 
of  the  fmtns  depends  upon  the  degree  of  the  hydrocephalus.  Hydro- 
'fphalui  exlernus  is  an  accumulation  of  serum  beneath  the  pia  mater, 
<ir,  according  to  some  authors,  between  the  pia  aud  dura  mater.  It 
-iuises  dilatation  of  the  cranium  and  compression  of  the  brain.  It  is 
'>f  very  rare  occurrence,  and  may  also  be  secondary  to  partial  anenoe- 
phaMa. 

Cephalocele,  or  Brain  Hernia. — When  abnormal  openings  exist  in  the 
skull  from  malformation,  the  contents  of  the  cerebral  cavity  ara  apt  to 
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protrude  in  the  form  of  larger  or  smaller  sacs.  This  may  occur  in  cases 
of  well-marked  anencephalia,  or  in  cases  in  which  the  brain  is  well  devel- 
oped. The  protruding  sac  formed  of  the  meninges  may  or  may  not  be 
covered  with  skin.  If  the  contents  of  the  sac  are  simply  fluid,  the  lesion 
is  called  liydromenijigoceU;  if  composed  of  brain  substance,  encephalocele; 
if  the  sac  contain  both  fluid  and  brain  substance,  it  is  called  hydrence- 
phalocele.  The  sacs  may  be  very  small  or  as  large  as  a  child's  head. 
They  may  protrude  from  the  top  of  the  skull  in  acrania.  They  most 
frequently  protrude  through  openings  in  the  occipital  bone,  often  hang- 
ing down  in  large  sacs  upon  the  neck;  also  at  the  root  of  the  nose,  along 
the  line  of  the  sutures,  at  the  base  of  the  skull,  and  elsewhere. 

Microcephalia, — This  is  an  abnormally  small  size  of  the  brain,  with 
a  correspondingly  small  cranium.  The  diminution  in  size  alfects  prin- 
cipally the  cerebral  hemispheres,  though  the  other  parts  of  the  brain  are 
also  small.  The  convolutions  are  few  and  simple,  the  cavities  often  di- 
lated with  serum;  on  the  membranes  there  may  be  traces  of  inflamma- 
tion. The  cranium  is  small,  the  face  large,  the  rest  of  the  body  small. 
The  malformation  is  in  some  cases  caused  by  inflammation  or  dropsy  of 
the  brain  during  foetal  life.  It  is  endemic  in  some  countries,  but  single 
cases  may  occur  anywhere.  The  fa»tus  is  viable.  Absence  or  incomplete 
development  of  portions  of  the  brain  may  occur,  not  only  in  idiots,  but 
in  persons  whose  minds  are  perfect. 
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THE   MEMBRANES    OF   THE    SPINAL   CORD. 
A. — THE   DURA   MATER   SPINALIS. 

The  dura  mater  spinalis,  unlike  that  of  the  brain,  does  not  serve  as 
periosteum  to  the  bones  forming  the  cavity,  so  that  the  lesions  of  the  two 
membranes  differ  somewhat.  HcBmorrhage  may  occur,  as  the  result  of 
injury,  between  the  dura  mater  and  periosteum,  or  it  may  occur  in 
tetanus,  as  a  result  of  circulatory  changes  induced  by  muscular  spasm, 
or  in  the  asphyxia  of  new-born  children.  Small  haemorrhages  on  the 
surfaces  of  the  membrane  may  occur  as  the  result  of  inflammation. 

Serous  fluid  may  accumulate  outside  of  the  dura  mater  as  a  result  of 
post-mortem  changes,  or  in  connection  with  circulatory  or  inflammatory 
changes  in  the  membranes. 

lyiflammation, — Acute  external  pachymeningitis  \^  almost  always  sec- 
ondary to  disease  or  injury  of  the  spinal  column,  and  may  result  in  col- 
lections of  pus  between  the  dura  mater  and  periosteum,  usually  most 
abundant  posteriorly.  Hwmorrhayic  pacliymen ingitis  occu  rs  in  t he  d ura 
mater  spinalis,  with  the  formation  of  products  similar  to  those  observed 
in  the  brain,  in  the  chronic  insane  and  in  drunkards.  Simple  chronic 
pachy meningitis  intertia,  with  the  formation  of  new  connective  tissue 
containing  brain  sand,  is  not  infrequent.  The  new  tissue  may  form 
minute  projections  or  roughness  of  the  surface,  or,  when  more  abundant, 
the psajnrnomata.  Tubercular  inflammation  of  the  dura  mater  spinalis 
may  occur  in  connection  with  tubercular  meningitis,  or  secondary  to 
tubercular  inflammation  of  the  vertebrae. 

Tumors. — Fibromata,  lipomata,  chondromata,  niyxomata,  endothe- 
Hofnata,  and  adeno-sarcomata^  occur  in  the  dura  mater  spinalis  as  primary 
tumors.  Carcinomata  and  sarcomata  may  occur  as  secondary  tumors. 
Small  plates  of  new-formed  bone  are  rarely  found  in  the  dura  muter 
spinalis. 

'  Hodenpyl:  American  Journal  of  the  Medical  Sciences,  March,  1888. 
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Parnsiies,— Echinococcug  developing  outaide  of  tbe  spinal  osnalm^ 
perforate  the  dura  ranter;  or  the  cysts  may  lie  between  the  dura  matwi 
und  the  piu  mater. 

It  is  obvious  that  oven  small  tumors  in  ihe  spinal  caual  may  give  Hm 
to  eerious  results  from  compression. 


B. — THE   FIA.    MATER   SPINALIS. 

It  is  almost  impossible  in  most  cases  in  the  pia  mater,  as  well  as  in 
the  dura  mater  spinalis  and  in  the  spinal  cord,  to  judge  with  certainty^ 
from  the  appearances  after  death  of  the  blood-contents  of  the  voseela,  of 
these  parts  dnring  life.  The  same  is  true  of  abnormal  quantities  of  se- 
rum found  after  death.  The  veins  of  the  pia  mater,  especially  in  tli* 
posterior  region,  may  be  greatly  distended  with  blood  after  death,  with> 
out  pre-existing  disease;  and  tlieintermeningeal  space  may  contain  muck. 
fluid  under  the  same  condition. 

Hmmorrhaffes  may  occur  from  injury  in  connection  with  severe  con* 
Tulaious,  or  general  diseases  such  as  the  hemorrhagic  diathesis,  sourvy^ 
small-pox,  etc.  The  hceraorrhages  under  tliese  oouditiona.  except  froni 
injury,  are  not  usually  extensive.  But  in  some  cases  of  injury,  or  cerd* 
bral  ajinplexy;  from  iheburstiug  of  aneurisms  of  the  basilar  orvertobnil 
arteries;  or  in  cases  in  which  we  cannot  find  a  cause,  a  very  targe  qnantitj 
of  blood  may  collect  between  the  dura  and  pia  mator,  and  in  the  mesbea. 
of  or  beueath  the  latter. 

Injlammation. — Acute  txudaUve  spinal  meningiiis  occurs  under 
essentially  the  same  conditions  and  with  essentially  the  same  post-mor- 
tem appearances  as  acute  cerebral  meningitis,  though  it  is  less  frequents 
The  exudations  are  apt  to  be  most  abundant  in  the  post«rior  portioDS. 
It  may  be  associated  with  a  similar  inflammation  of  the  pia  mater  cere* 
bralis,  and  the  inner  surface  of  the  dura  mater  may  be  involved.  ' 
disease  may  be  circumscribed,  but  usually  affects  the  entire  length  oT 
the  membrane. 

Tubercular  infiammalion  is  usually  most  marked,  when  associated, 
with  a  similar  condition  of  the  pia  mator  cerebrnlis,  in  the  upper  por- 
tions of  the  cord;  but  it  may  extend  over  the  entire  membrane.  The 
conditions  under  which  it  occurs  and  the  character  of  the  lesioua  are 
simitar  in  both.  Chronic  gpinal  meningilin  is  not  iufrcqueut,  mani- 
festing itself  in  the  formation  of  larger  or  smaller  patches  of  new  con- 
nective tissue  or  thickenings  of  the  pia  mater.  The  pia  and  dura  matar- 
may  thus  be  firmly  united  in  places  by  adhesions,  or  the  pia  mater  may 
become  closely  adherent  to  the  substance  of  the  cord. 

\ot  very  infrequently  large  numbers  of  pigment  cells  are  found  ilL 
the  pia  mater  spinalis,  sometimes  giving  it  a  distinct  gray  or  blackith. 
color. 
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Tumors. — Small  plates  ot  cartilaye  and  bone  are  Bometimes  fouud  in 
tbe  pia  maler. 

Fibr&tnata,  mgxomata,  snrcoiiuitii,  and  endotheHuiiuUa  have  been 
foand. 

Parasites. — Cyeiicercus  sometimes  occurs  in  the  meshes  of  the  pia 
mater. 

THE   SPINAL  CORD. 

Hamorrhage. — This  is  much  leas  frequent  than  in  the  brain,  bat 
may  occur  either  as  capillart/  apoplexy  or  as  larger  apoplectic  clots. 
Capillary  hcemorrhagea,  Biruilar  in  appearance  to  those  of  the  brain,  may 
occur  as  the  result  of  injury,  or  near  areas  of  softening  or  tumors,  or 
may  accompany  severe  convulsions,  as  in  tetanus.  Apoplectic  dote, 
which  are  comparatively  rare  in  the  spinal  cord,  are  usually  small,  com- 
jnoaly  not  more  than  one  cm.  in  diameter,  and  are  similar  in  their  ap- 
kOces,  and  in  the  changes  subsequent  to  their  formation,  to  those  of 
brain.  They  are  usually  the  result  of  injury;  but  may  occur  spon- 
tutconsly,  probably  in  most  cases  as  a  result  of  inflammutton,  and  are 
then  moat  apt  to  occur  in  the  gray  matter.  Sometimes,  however, 
hsmorrhugic  foci  are  found  in  the  spinal  cord  without  traumatism  or 
endenco  of  inflammatory  change. 


INJURIES. 


;nrtIH^^^ 


The  spinal  cord  may  be  compressed  or  lacerated,  by  peneti 
wounds,  by  fracture  or  dislocation  of  the  vertebra,  or  by  eoncuseion 
without  injury  to  the  vertebrse.  The  spinal  cord  is  found  simply  disin- 
tegrated, or  there  may  be  much  hfemorrbage  and  the  disintegrated  nerve 
tissue  be  mixed  with  blood.  If  life  continue,  the  nerve  elements  may 
degenerate,  Gluge's  corpuscles  and  free  fat-droplets  may  form;  blood- 
pigment  may  be  formed,  and  when  inflammation  supervenes,  more  or 
Icffl  pus  may  be  intermingled  with  the  degenerated  detritus.  There 
may  be  marked  changes  in  the  minute  structure  of  tbe  cord  without  any 
change  being  evident  to  the  naked  eye. 

8EC0NDABT    D EH ENE RATIONS   IN   THE   SPINAL   COED. 

When  nerve  fibres  of  certain  parts  of  the  brain  and  of  the  spinal  cord 
are  divided  or  destroyed  from  any  cause,  that  portion  of  them  wbioh  be- 
comes separated  from  its  trophic  centres  degenerates.  After  a  time — 
frequently  two  to  four  weeks — the  nieduUary  sheath  and  axis  cylinder 
disintegrate,  becoming  granular  and  fatty.  These  products  of  degenera- 
tion may  be  in  part  absorbed  at  once,  or  may  collect  in  cells,  forming  the 
so-called  compound  granular  corpuscles.  After  a  still  longer  time — 
sometimes  several  months — the  degenerated  areas  become  gray  in  color, 
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from  the  absorptiou  of  the  degenerated  myeliu,  harder,  and  aomevhsfl 
shrunkea.     These  changes  are  partly  ilne  to  the  formation  of  new  <««- 
nective  tissue  which  takes  the  place  of  the  degenemted  norve  fibres. 

Since  the  affected  portion  of  nerve  tissue  hecomoagmy  ortmnsIuoentJ 
after  the  myelin  is  broken  down  and  absorbed,  and  the  new  connective  I 
tisauo  is  formed,  this  is  often  called  Orny  Degeneration  ;  or  as  the  dfr-  1 
generated  areas  are  harder  than  normal,  it  is  sometimes  termetl  SrUrotU. 

Now,  it  is  found   that  this  secondary  degeneration  takes  place  in  the 
direction  in  which  the  fibres  conduct — in  ccntripcial  or  ^nsory  libraf, 
npward  ;   in  centrifugal  or  motor  fibres,  downward.     Thus,   we  haTa 
Descending   Oray  Degeneration  (Dencending  Sclerosis),  and  Ascending  ' 
Gray  Dej/eneration  (Anceiiding  Sclerostn). 

Deicvudiug  Gray  Degeneration.—This  change  affects  only  the  motor 
nerre  fibres,  and  may  reach  but  a  short  distance  from  the  scat  of  lesion, 
or  may  extend  for  a  long  distance,  depending  upon  whether  the  severed 
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fibres  run  a  short  or  long  coarse  before  reaching  their  termination,' 
passing  into  ganglionic  ceutref;.     Lesions  of  the  brain,  such  as  emboliaa 
eofteuings  and  apoplectic  clots,  which  destroy  or  interrupt  any  of  thttl 
motor  nerre  fibres  originating  in  the  central  convolutions,  maybe  fol^l 
lowed  by  gray  degeneration  of  the  portion  of  the  fibres  situat«d  [>criph^ 
rally  to  the  lesion.  These  fibres  pass  through  the  corona  radiata,  anterioi 
portion  of  the  internal  capsule,  pes  pedunculi,  pons,  and  thence  to  thi 
anterior  pyramids,  where  most  of  them  decussate  and  jiass  to  the  post«"1 
rior  part  of  the  lateral  columns  of  the  opposite  side.     Those  which  ddB 
not   decussate   form  a  narrow  band  at  the  iuner  part  of  the  anteriocl 
columns  of  the  same  side,  constituting  the  columns  of  Turek.     These  I 
fibres  which  convey  motor  impulses  from  the  brain  to  the  cord  form  J 
a  system  called  the  pyramidal  tract.     There  are  also  short  motor  fibra>J 
in   the   anterior  columns,   forming  the  so-called  anterior   root  ionM»4 


THE    SPINAL  CORD.  201 

which  maintaiu  commuiiicatiotis  Iwtweea  rlifferent  portions  of  the  gray 
matter. 

Now,  a  lesiou  in  the  brain  or  medulla,  destroying  the  continuity  of 
the  motor  nerTC  fibres  of  the  pyramidal  ti-act,  will  be  followed  by  areas 
of  gray  degeneration  in  the  posterior  part  of  the  latenil  column  of  the 
opposite  side,  and  in  a  narrow  band  near  the  anterior  longitudinal  &b- 
sure  of  the  same  side  (sec  Fig.  97).  A  lesion  below  the  medulla,  involving 
the  fibres  of  the  pyramidal  tract,  will  he  followed  by  degeneration  of 
the  fibres  on  the  eame  side  below  Che  point  of  lesion.  Lesions  involv- 
ing the  fibres  of  the  anterior  root  zones  will  Iw  followed  by  degenerations 
which  extend  but  u  short  distance,  since  these  fibres  soon  communicate 
with  their  centres  in  the  gray  matter.  If  a  part  only  of  the  fibres  in 
any  of  these  regions  are  interrupted,  the  amount  of  degeneration  is  pro- 
portionately small. 

Ascendiiiy  Gray  Degeiierntiun. — Any  lesion  interrupting  the  course 
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ot  the  sensory  nerve  fibres  in  the  cord  is  followed  by  degeneration  of  the 
centrul  ends  of  the  involved  fibres,  and  increase  of  connective  tissue 
about  them.  These  fibres  are  in  part  situated  in  the  posterior  columns, 
and  form  communications  between  different  parts  of  the  gray  matter — 
poaterior  Tool  zones — and  hence  have  not  great  length.  Other  sensory 
fibres  are  grouped  in  a  narrow  baud  near  the  posterior  longitudinal  fis- 
Aiire,  forming  the  colwmnsof  OoU,  while  other  seta,  forming  the  so-called 
direct  rerebeliar  tract  and  the  columns  of  Gowers,  are  situated  in  tlie 
periphery  of  the  lateral  columns. 

A  lesion  of  the  cord  involving  the  severance  or  destruction  of  these 
tentripetal  fibres  will  be  followed  by  gray  degeneration  of  the  entire  pos- 
terior columns,  and  the  cerebellar  tract,  and  the  columns  of  Gowers  for 
a  short  distance  above  the  lesion.  The  fibres  of  the  posterior  root  zone 
being  short,  however,  the  degeneration  will,  at  a  short  distance  above 
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the  lesion,  become  limited  to  the  columns  of  Ooll,  the  direct  cerebellar  'i 
tract,  and  the  columns  of  Gowers  iu  tlie  lateral  colnmns  (Fig.  98).  The 
degencratioD  may  be  traced  along  the  coltimnB  of  Goll  to  the  restiform  , 
bodies,  aud  in  the  cerebellar  tract  to  the  cerebellum,  Ijoaione  in-  1 
volving  the  entire  thicknese  of  the  cord  will  prodace  bilateral  de-  1 
genenitioDS. 

It  should  be  borne  in  mind,  in  looking  for  these  eecoodary  lesions,  ] 
that  they  are  not  developed  until  considerable  time  has  elapsed  since  tba 
primary   lesion,  aud   that,    when  soiatl   areas  are   iorolved,    they  ara 
usually  inconspicuous.     In  any  eyent,  the  lesions  are  apt  to  be  more 
evident  to  the  naked  eye  in  apecimene  hardened  in  chromic  fluids  t 


when  fresh,  and  microscopical  examination  is  ofl 
recognition  (Fig.  9!*). 

ISPLAMMATIOX. 

Acute  MytlitiB. 

This  lesion  of  the  spinal  cord,  which  is  somotimes  distinctly  inflam- 
matory  in  character,  and  sometimes  of  a  rather  degenerative  nature,  is 
usually  confined  to  a  comparatively  limited  longitudinal  extent  of  the 
cord,  and  hence  is  sometimes  called  traruvenie  myelitis.  When  the 
cord  is  removed  and  laid  upon  the  table,  if  the  lesion  is  marked  a  flat- 
tening of  the  cord  at  its  seat  may  he  obaervod:  or  on  passing  the  finger 
gently  along  the  organ,  the  affected  seguieitt  will  be  fonnd  softer  than 
the  rest  of  the  cord.  On  making  a  section  through  the  diseased  portion, 
the  nerve  tissue  may  he  white  or  red  or  yellowish  or  grayish;  it  may  be 
quite  firm,  but  is  usually  more  or  less  softened  and  somotimes  almost 
difBuent.' 

Microscopical  examination  shows  different  appearances,  depending 


'  It  iliould  be  remembered  tbal  a  mechanical  injury  lo  the  cord  iD  rcmoTal,  nick 
U  cruahlo);  or  bruisiDg.  may  reduce  the  injarccl  porlicm  lo  a  pulpy  coaiiaUsKy  and 
thn«  produrt!  ttppenmofca  Hiraewhut  sfrollnr  1"  those  of  some  rorma  of  inflammatoij 
sotlenlug. 
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upon  the  stage  of  the  inflammatory  or  degenerative  process.  There  may 
be  niueh  blood,  or,  if  the  lesion  has  existed  for  some  time,  blood  pig- 
meat;  also  fragments  of  more  or  luss  degenerated  nerve  fibres  and  cells 
{Fig.  100),  myelin  droplets,  free  fat-granules,  and  larger  and  smaller  cells 
filled  with  fat-granules  (Ghige's  corpuscles),  pus  cells,  granular  matter, 
neuroglia  cells,  and  sometimes  corpora  amylacea.  The  various  combina- 
tions of  these  elemeuts  give  rise  to  tbe  different  gross  appearances  which 
the  diseased  part  presents.  In  earlier  stages  of  the  lesion,  the  blood- 
Teseela  may  be  dilated,  the  nerve  fibres  and  cells  swollen;  or  the  walls  of 
the  blood-vessels  may  be  thickened  or  fatty. 

The  lesion  is  apt  to  commence  in  the  gray  matter  or  at  its  edge,  and    ' 
then  extend  first  laterally  and  afterwards  upward  and  downward.  ^**  j 

In  a  certain  number  of  cases,  the  degenerated  material  may  be  ab-  \L- 
eorbed  and  a  cicatrix  or  cyst  formed.     In  the  least  extensive  forms  of 
the  lesion,  there  is  apparently  a  regeneration  of  the  nerve  fibres  and  a 
restoration  of  the  functions  of  the  cord. 
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Secondary  gray  degeneration,  both  ascending  and  descending,  may 
occur  in  this  form  of  myelitis,  varying  in  extent  according  to  the  size  of 
the  primary  lesion. 

Acute  disseminated  Myelitis  runs  a  rapid  course,  and  proves  fatal  in 
a  short  time.  The  inflammation  involves  nearly  the  whole  length  of  the 
cord,  but  is  more  intense  in  some  places  than  in  others.  Tbe  cord  is 
flwollen  and  congested,  it  is  infiltrated  with  pus  cells,  the  counective-tis- 
«ne  framework  is  swollen,  and  the  nerve  elements  are  degenerated. 

Poliomyelitis  anterior  (Myelitis  of  the  anterior  horns). — This  name 
U  applied  to  a  group  of  cases  which  are  characterized  by  clinical  symp- 
toms indicating  changes  in  tbe  anterior  gray  cornua.  The  disease  occurs 
both  in  children  and  in  adults,  and  varies  in  the  severity,  acuteness, 
daratioQ  of  its  symptoms.  In  many  cases,  there  is  complete  recovery) 
and  then  we  must  sujipose  that  the  changes  in  the  nervous  tissue 
not  destructive  in  their  character.  In  other  cases,  the  symptoms 
more  permanent,  indicating  a  destructive  lesion.     From  the  auto] 
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80  lar  recorded,  we  learu  that  the  leeioii  is  mtwt  frequent  at  the  Inmbar  ] 
and  cervical  enlargements  of  the  cord,  but  may  occur  anywhere,  and  I 
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ration  and  deHtrnction  of  a  considerable  part  of  the  anterior  cornua; 
there  may  be  atrophy  of  the  anterior  nerve  roots.  The  cord  may  be  con- 
siderably distorted  as  the  result  o[  the  lesion  (Fig.  102). 

Chronic  Myelitis. 

Chronic  Interstitial  Myelitis. — Under  this  heading  are  embraced  a 
variety  of  lesiona  which  probably  differ  from  one  another  somewhat  in 
the  natare  of  the  changes  involved,  but  more  in  the  seat  of  the  disease. 
We  shall  consider  without  special  classification  the  most  important 
forms. 

Chronic  Transverse  Myelitis. — In  certain  cases  of  pressure  on  the 
spinal  cord  from  a  tumor  or  from  displacement  of  the  bones  of  the  ver- 
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tebral  column,  etc.,  instead  of  becoming  softened  or  undergoing  acut& 
inflammatory  changes,  the  cord  becomes  the  seat  of  a  localized  formation 
of  Dew  connective  tissue,  with  consecutive  atrophy  of  more  or  less  of  the 
nerve  elements  in  the  gray  and  white  matter.  The  cord  becomes  in  this 
way  harder,  and  sometimes  shrnnken  at  the  seat  of  lesion,  and  grayish 
in  color.  This  change  may  be  followed  by  ascending  and  descending 
gray  degeneration. 

Multiple  Sclerosis. — This  lesion,  similar  in  its  nature  to  multiple 
Rclerosis  of  the  brain,  and  often  occurring  with  it,  seems  to  belong,  like 
other  chronic  inflammations  of  the  cord  considered  in  this  section,  to  the 
roapof  chronic  interstitial  inflammations.  It  consists  in  the  formation] 
D  more  or  less  numerous,  scattered,  circumscribed  areas,  of  new  connei 
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ttve  tissue,  apparently  derived  from  tlie  neuroglia.  The  formation  of 
new  coQiicctivo  tissue  is  accompanied  by  degeneration  and  atrophy  of  the 
nerve  fibres  and  gangtion  cells.  Whether  the  formation  of  new  conneo- 
tive  tissue  is  primary  and  the  atrophy  of  the  nerve  elements  secondary, 
or  vice  vma,  it  is  difficult  to  say.  The  new  connective  tigsue  consists  of 
the  characteristic  ttranching  neuroglia  cells  surrounded  by  a  more  or  lew 
dense  network  of  fine  fibrillie,  many  if  not  diobI  of  which  seem  to  be 
braoohes  of  the  neuroglia  cells.  Corpora  amylacea  and  sometimes  fat- 
droplets,  cither  free  or  contained  in  cells,  may  l)e  present  in  the  scleroaed 
areas. 

The  areas  of  sclerosis  may  involve  both  gray  and  white  matter,  and 
may  be  very  small  or  large.  If  very  small,  or  in  early  stages  of  forma- 
tion, they  may  not  be  reoogniisable  by  the  naked  eye,  bnt  when  visible 
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they  are  grayish,  translucent,  and  firmer  than  the  surrounding  tissue, 
and  may  or  may  not  present  a  depressed  surface;  they  sometimes  project 
above  the  general  level.  The  cause  of  this,  as  of  other  forms  of  so-calle<l 
idiopathic  interstitial  myelitis,  is  very  obscure. 

Posterior  Spinal  Sderosit  {Locomotor  Ataxiit). — This  lesion  consista 
essentially  in  a  degeneration  and  atrophy  of  the  nerve  fibres  and  an  in- 
crease of  connective  tissue  in  the  posterior  columns  of  the  spinal  oord  i 
(Fig.  103).  Not  infrequently  the  posterior  portion  of  the  lateral  colamns, 
the  jwsterior  roots  and  cornua  are  also  involved.  Exceptionally  a  lat^ 
part  of  the  lateral  columns  is  involved,  and  also  the  anterior  cornna.  The 
change  usually  commences  in  that  portion  of  the  posterior  colnmna 
bordering  on  the  posterior  cornua,  but  may  involve,  as  above  stated,  the 
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adjacent  parts.  It  is  usually  inogt  marked  in  the  lower  dorsal  &Dd 
lumbar  regions,  The  sclei'osU  may  extend  upward  to  the  rcstiform 
bodies,  but  iu  the  cervical  region  it  is  apt  to  be  confiued  largely  to  the 
colutuDS  of  Qoll,  although  there  are  exceptions  to  this. 

Wheu  the  lesion  is  well  developed,  the  pia  mater  over  the  affected 
area  is  usually  thickened  and  adherent  to  the  cord.  In  its  early  stages 
there  may  be  no  change  evident  to  the  naked  eye;  but  when  advanced, 
the  posterior  columns  may  appear  somewhat  depressed,  and  grayish  and 
firmer  than  the  rest  of  the  cord.  The  microscopical  appearances  vary, 
depending  npon  the  stage  and  extent  of  the  lesion.  The  walla  of  the 
blood-vessels  may  be  thickened;  there  is  more  or  less  new  connective 
tissue  consisting  of  neuroglia  cells  and  very  numerous  interlacing,  deli- 
cate fibrils.  There  may  be  numerous  corpora  amylaceaand  fat-granules, 
either  free  or  collected  in  cells.  The  nerve  fibres  may  be  numerous,  but 
separated  more  or  leas  widely  by  the  new  connective  tissue,  or  they  may 
be  very  few  in  number  and  irregularly  scattered  through  the  new  tissue 
{Fig.  104).  The  atrophy  may  involve  the  fibres  of  the  posterior  nerve 
roots  and  cornua,  and  even  the  ganglion  cells  of  the  latter. 

According  to  the  recent  researches  of  Lisauer,'  thftcolumns  of  Clarke 
in  the  dorsal  region  show  in  this  disease  a  very  constant  and  marked 
diminution  iu  the  number  of  delicate  fibrils  which  under  normal  condi- 
tions surround  the  ganglion  cells. 

In  the  rare  cases  in  which  the  sclerosis  extends  to  the  lateral  columns 
and  to  the  anterior  cornua,  the  minute  characters  of  the  lesions  are  the 
same. 

There  arc  other  less  important  and  less  well  understood  forms  of  scle- 
rosis of  the  white  matter  and  degenerative  or  inflammatory  changes  in 
the  gray  matter  of  the  cord;  but,  so  far  as  we  know,  the  character  of  the 
lesions  is  essentially  the  same  as  those  above  described,  except  in  their 
djjtribntion.  They  are  associated  either  with  paralysis  or  changes  in 
the  muscles,  and  the  secondary  changes  are  for  the  most  part  better 
known  than  the  primary  alterations  in  the  cord.  Such  lesions,  which 
the  ecopo  of  this  book  does  not  permit  us  to  enter  into,  are  lateral  acle- 
rotia.  periplieral  sclerosis,  the  lesions  involving  muscular  atrophy,  etc. 

Solitary  tubercles  and  ganmutta  may  occur  in  the  spinal  cord,  but 
are  not  common.  Oysls  may  occur  as  a  result  of  softening,  or  from  un- 
icnowa  causes.  Sometimes  very  long,  narrow  canals  are  found  in  the 
qiinal  cord,  even  reaching  nearly  its  whole  length.  Some  of  these  are 
flvideatly  the  dilated  central  canal,  as  they  are  lined  with  epithelium. 
Others,  however,  have  been  found  behind  the  central  canal,  and  their 
mode  of  origin  is  unknown. 

ZWmora. — Tumors  of  the  spinal  cord  are  not  very  common,  much  less 
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60  than  tumors  of  the  meninges.  Fibromata,  gUomaIn,  fnrromata,  gJfo- 
MTcmata.  and  neuromata  hnve  been  described  ae  jirimBrv  (ntnor*. 
Carcinomata,  ae  eccondary  tomora,  may  occur.  Tumors  of  tbo  men- 
ingee  are  apt  to  secondarily  involve  the  cord. 

8YRIK«0MTKLIA. 

ThiB  lesion  of  the  ajiinal  cord  coDBists  of  tbe  forniaiion  of  gltomatona 
or  glioma-sarcomatous  tissue  in  the  vicinity  of  the  ceulrul  canal,  anO  it« 
aabsequent  {lartial  dieintegration  with  the  formation  of  one  or  more  cmvi- 
ties  within  the  Biibstance  of  the  conl  (Fig.  105).  Theao  cavities,  which 
are  filled  with  fiuid.  vary  greatly  in  size,  ehapc,  and  extent,  and  wbil« 
usually  situated  in  the  central  region  of  tbe  cord,  tbey  may  involve  the 
anterior  and  posterior  cornua  and  invade  the  posterior  coliimus.  There 
may  be  two  communicating  cavities,  and  these  may,  but  usually  do  Dot, 
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Open  into  the  central  canal.  The  longitudinal  extent  of  these  cavities 
varies  greatly.  The  lower  cervical  and  upper  dorsal  regions  are  most 
frequently  involved.  The  cavity  is  usually  lined  with  tissue  eoroewhat 
denser  than  that  which  makes  up  the  hulk  of  the  tumor.  The  gli 
matous  or  glio-sarcomatoue  tissue,  which  forms  the  basis  of  ihe  leeion  in 
syringomyeliu,  probably  originates  from  tlie  layer  of  neuroglia  which 
surrounds  or  extends  away  from  the  central  canal. 

Syringomyelia  is  frequently  mistaken  for  hydromydia  {see  below), 
which  is  a  congenital  malformation,  and  in  which  thclongitndinHlcarit; 
in  the  cord  is  at  some  period  lined  with  epithelial  cells. 

There  seems,  furthermore,  to  be  n  class  uf  lesions  of  the  cord,  usually 
classed  as  syringomyelia,  m  which  cavities  uf  various  forms  C04*xiBt  with 
a  tumor  in  the  vicinity  of  the  central  canal.     But  thctte  cavities  do  not 
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appear  to  be  formed  by  a  breaking-down  of  the  tumor  tissue,  but  iii  some 
other  way  as  yet  little  understood. 

Altogether  the  limitationa  of  the  term  ayrlngomyelia  are  somewhat 
iudefioitc,  and  will  no  doubt  remain  so  until  we  posseas  fuller  knowledge 
of  the  genesis  and  structure  of  the  neuroglia  tissue  of  the  spinal  cord. 

MALFORHATtONS. 

The  spinal  cord  may  be  double  either  in  circumscribed  portions  or 
over  a  large  part  of  its  extent.  It  may  be  unusually  long  or  abort,  or  it 
may  be  absent  altogether  (amr/elia).  Thia  usually  occurs  with  anence- 
phalia.  Under  these  conditions  a  long  connective-tiasue  sac,  filled  with 
more  or  less  fluid,  may  occupy  the  spinal  canal. 

Hydrornyelia  (Hydrorrhachis  interna). — Thia  abnormality  consists  in 
the  dilatation  of  the  central  canal  of  the  spinal  cord  by  fluid  {Fig.  106). 
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This  may  be  moderate,  or  so  extreme  that  but  little  of  the  substatice  of 
the  cord  is  left  as  a  thin  shell  around  the  central  cavity.  When  they 
have  not  been  destroyed  by  atrophy,  epithelial  cells  may  be  found  lining 
the  cavity. 

Hydrorrhachis  externa. — In  this  lesion  there  is  au  accumulation  of 
fluid  between  the  meninges  of  the  cord,  causing  more  or  less  atrophy  of 
the  latter. 

Byd'omi/docele — Spina  bifida. — In  the  majority  of  cases,  hydrorrha- 
chis is  accompanied  by  a  more  or  less  complete  lack  of  closure  of  the 
tjiinal  canal  posteriorly,  so  that  the  collectiona  of  fluid  within  may  pouch 
outward  through  the  opening,  in  the  form  of  a  sac.  The  sac  may  * 
coTered  by  akin,  or  this  may  be  absent,  either  from  the  beginning  or 
«  Twnlt  of  thinning  and  rupture.     The  walls  of  the  sac  may  consist 
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the  dnra  mater  and  pia  mater,  or,  in  cases  of  liydrorrhachis  externa,  of 
the  dura  mater  alone;  whou  both  are  present,  they  are  usually  more  or 
less  fused  together.  Inside  of  the  membranes  of  the  sac  there  may  be  « 
shell  of  diHtended  nerve  tissue  of  the  cord,  or  the  spina]  cord  maybe 
split  posteriorly  and  the  sides  crowded  sideways;  or  there  may  be  a  rudi- 
mentary fragment  of  the  cord  suspeuded  in  the  eac  or  attached  to  the 
walls:  or  the  cord  may  be  but  little  chaugod  and  remain  inside  th«  spinal 
canal.  The  opening  in  the  spinal  canal  may  be  due  to  the  complete  or 
partial  absence  of  the  vertebral  arches,  or  more  rarely  theiuic  may  pr(>- 
trude  through  openings  between  the  completely  formed  arches.  Spins 
bifida  most  frequently  occurs  in  tho  lumbar  and  sacral  regions,  but  It 
may  occur  in  the  dorsal  or  cervical  regions;  or  the  canal  may  be  open 
over  its  entire  length.  Very  rarely  it  is  open  on  the  anterior  surface. 
The  protruding  sac  may  be  very  small  or  as  large  as  u  child's  head.  The 
fluid  in  the  bhc  is  usually  clear,  but  may  be  turbid  from  flocculi  of  de- 
generated nerve  tissue. 

THE  PERIPHERAL  NERVES. 

ClMnges  in  Nerves  after  Division. — When  nerves  are  divided  or  • 
portion  destroyed  by  injury,  the  nutrition  of  certain  parts  of  the  tlbre« 
is  interfered  with,  apparently  because  of  their  separation  from  their 
trophic  centres,  and  they  suffer  degeneration;  but  after  a  time,  if  the 
conditions  be  favorable,  they  may  undergo  regeneration  and  restitution 
of  fuuction.  The  degeneration  not  only  aSects  the  entire  severed  por- 
tion, but  it  occurs  at  nearly  the  same  time  in  all  parts.  The  degencmtioa 
oonsisUin  thobreiikingnpof  the  medullary  sheaths  into  variously  shaped 
droplets,  and  the  decomposition  of  these,  with  the  formation  of  fat, 
which  may  remain  for  some  time  either  free  or  inclosed  in  cells,  and 
finally  be  absorbed  (see  Fig.  107).  The  axis  cylinder,  too,  ie,  in  many 
cases  at  least,  more  or  less  completely  destroyed.  The  neurilemma  and' 
its  nuclei  do  not  seem  nsually  to  undergo  degeneration,  but  may  persist 
and  take  part  in  the  i-egeneration  of  the  nerve  when  restitution  occurs. 

After  a  variable  time,  if  the  conditions  are  favorable,  the  divided 
ends  of  the  nerve  may  be  united  and  a  regeneration  or  new  formation  o( 
nerves  in  or  about  the  severed  portions  may  occur,  so  that  the  fanctioa 
may  be  resumed.  Considerable  time  is  required,  frequently  months,  for 
the  completion  of  the  regenerative  process.  Degeneration  of  the  nerves 
not  only  follows  mechanical  injuries,  such  as  incision,  crushing  or 
tearing,  and  compression,  as  from  a  tumor  or  dislocation  of  the  bones, 
bnt  it  may  result  from  disease  of  the  special  nerve  centres  with  whicli 
the  nerves  communicate,  or  from  inflammation  of  the  nerves  themselves. 

Acute  Exudative  Neuritis. — Primary  acute  infiammation  of  the 
nerves  may  occur  as  the  result  of  injury,  or  it  may  be  secondary  ta  an 
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indammatory  proceaa  in  its  yicinity,  although,  owing  to  the  denae 
lamellar  sheathe  and  the  special  blood-supply,  the  nerve  tninks  may 
escape  participation  in  even  very  severe  inflammatory  processes  ill  sar- 
roanding  tissues.  The  inflamed  nerve  may  bn  red  and  swollen  and  infll- 
tmted  with  serum  and  pus  cells.  The  process  may  undergo  resolution 
or  terminate  in  gangrene  and  destruction  of  the  nerve,  or  it  may  become 
chronic  and  result  in  the  formation  of  new  connective  tissue. 

Degeneration  and  regeneration  of  the  nerve  fibres,  similar  to  those 
above  described  as  following  division  of  nen,'e  trunks,  may  occur  in  acute 
neuritis. 

Chronic  Jnterstt'tiol  2feuritis. — This  is  essentially  a  chronic  intersti- 
tial inflaiumatiou  resulting  in  an  increase  of  connective  tissne  in  the 
nerve  shenth  and  intrafascicular  bands.  As  a  result  of  this,  the  nerve 
flbres  undergo  atrophy  from  pressure;  the  medullary  sheath,  and  flnally 
the  axis  cylinder,  being,  in  more  or  less  of  the  fibres,  partialiy  or  com- 
pletely destroyed. 
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Multiple  Neuritis. — Under  a  variety  of  conditions,  such  as  exposure 
to  cold  and  wet,  over-exertiou,  poisoning  by  alcohol,  arsenic,  lead,  etc., 
and  in  connection  with  the  acute  infectious  diseases,  a  degeneration  of 
the  nerve  fibres  in  varions  parts  of  tlie  body  may  occur,  which  may  be 
accompanied  with  or  followed  by  proliferative  changes  in  the  neurilemma 
oella  (Fig.  107).  Regeneration  of  the  affected  nerve  fibres  may  occur 
under  these  conditions,  as  after  experimental  division  of  the  nerves, 
leading  to  their  restitution. '  In  somejformsof  multiple  neuritis,  the 
inflammation  is  exudative  in  character,  and  new  cells  of  various  forma 
are  found  within  and  between  the  nerve  fibres.  The  exact  part  which 
tbe  neurilemma  and  other  intra  fascicular  cells  play  in  the  inflammatory 
and  regenerative  changes  of  nerves  is  not  yet  very  fully  made  out. - 

Ssphiliiic  and  Tubercular  Infiammalion  of  the  nerves  is  not  common 
except  at  their  central  ends,  in  connection  with  similar  inflammations 
of  the  meninges,  or  when  they  are  secondarily  involved  in  connection 
with  these  inflammations  in  neighboring  tissues. 

■Consalt  Starr,  "Multiple  Neuritis,"    The  Hiddletoo  Qoldaiuith  Lecture  for 
Trans.  New  York  Pathological  Society.  1887,  page  1. 
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Leprous  Ipfiummalion. — This  consists  id  the  formation  within  the 
nerve  of  masses  of  new-formed  tisBne  eomewbat  resembling  granulation 
tissue,  iu  whose  cells  multitudes  of  cbaracteriatic  bacilli  are  uniformly 
found  (see  Leproey).  It  constitutes  the  variety  of  leprosy  known  m 
Ifpra  ainEstheficft. 

Tumoin.—The  tumors  of  the  nerves  are  such  as  consist  largely  of 
or  contain  new-formed  nerve  tissue — true  neuroiiuiia  ;  and  the  so-called 
false  veuromala  (Figs,  63  and  64),  which  are  for  the  most  part  ^^o- 
mata  or  tnyxomiitn  of  the  connective  tissue  of  the  nerve.  Myzo-mrtv- 
inala  are  less  eommon,  and  primary  aiircomnlit  rare.  The  nerves  may 
be  Becondarily  involved  in  narrotnala  or  cam'uoma/it.  though  not  infre- 
(juently  nerves  pass  through  these  tumors  without  being  in  the  least 
involved  in  their  peculiar  structure. 

HETHOD3   OF    PREPARATION    OF    NERVE  TIS.SL-E    FOR    MICItOSCOPICAL 
STinY, 

The  general  methods  of  hardening  have  been  already  given  on  [>ag0 
15.  For  minute  study,  there  is  iioone  method  of  stainingaml  monnting 
npon  which  we  can  rely  exclusively  for  the  study  of  all  lesions.  A  pr^ 
liminary  examination  of  areas  of  infiammaforif  softening,  or  of  the  dia- 
intograted  tiftsne  in  npoplectic  clais,  or  of  the  new-formed  tissue  iu  chroniv 
hamorrhagic  ptiehymeningiti»  interna,  may  be  made  by  teasing  portiona 
of  the  affected  tissues  in  one-half-per-cent  salt  solution.  Or  the  tissvea 
iu  these  lesions,  or  in  any  others  in  which  fatty  degeneration  is 
pected,  may  be  placed  for  twcnty-fotir  hours  in  one-per-ceut  aqneoaa 
solution  of  osmif  acid,  and  then  washed  and  teased  in  glycerin.  In  tUa 
way,  the  myelin  and  the  fat  will  be  stained  brown  or  black.  Secondary 
and  other  degenerations  of  medullated  nerves  may  be  studied  by  soaking 
the  nerves  for  twenty-four  hours  in  one-per  cent  solution  of  osmic  acid, 
and  then  staining  with  picro-carmine  and  teasing  and  mounting  in  gly- 
cerin. Suppurative  inflammation  of  the  central  nervous  system  and  the 
membranes,  or  the  connective-tisftue  changes  in  goneral.  may  be  stadied 
in  sections  from  the  tissues  hardened  in  Muller's  fluid  and  aloohol* 
stained  double  witii  hsniatoiylin  and  eosin  (see  page  47),  and  mounted 
in  Cauaila  balsam. 

A  very  useful  method  of  istainlug  sections  of  nerve  tissue,  espectalty 
of  the  brain  and  cord,  is  that  kuown  as  Weigert's  hfematoxylin  method. 
The  tiMUe  is  first  well  hardened  in  Miiller's  fluid. 

Blocks  of  the  hardened  tissue  are  imbedded  in  celloidin,  and  sections 
made  in  the  u^ual  way.  The  sections  bj-o  first  soaked  for  twenty<foar 
hours  in  a  saturated  atjiieous  solution  of  neutral  eupric  acetate  diluted 
with  an  equal  bulk  of  water.  They  are  now  transferred  to  the  harii^ 
toiylin  solution,  made  as  follows: 
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Hffimatoxylin  Crystals 1  gm. 

Alcohol,  97  per  cent 10  c.c. 

Water 90   '' 

Sat.  Aqueous  Sol.  Lithium  Carbonate 1    " 

In  this  solution  the  sections  remain  for  two  hours.  (If  the  finer 
fibres  of  the  cerebral  cortex  are  to  be  brought  out,  the  sections  must  re- 
main for  twenty-four  hours  in  the  haematoxylin  solution.)  The  sections 
are  now  thoroughly  washed  in  two  or  three  waters,  and  then  rinsed  in 
alcohol  and  transferred  to  the  bleaching  solution,  composed  as  follows: 

Potassium  Ferricyanide 2.5  gm. 

Sodium  Biborate 2.      " 

Water 200     c.c. 

In  this  fiuid  the  sections  discharge  a  brownish  color,  and  they  re- 
main in  it  until  the  gray  matter  has  a  distinct  yellow  color  and  the 
white  matter  is  bluish  black.  The  time  required  to  produce  this  effect 
varies  considerably,  but  is  usually  from  one-half  an  hour  to  an  hour.  The 
sections  are  now  washed,  dehydrated  with  alcohol,  cleared  up  in  oil  of 
cloves  or  oil  of  origanum,  and  mounted  in  balsam.  The  sections  may 
be  stained  in  alum  carmine  before  dehydration,  to  bring  out  the  nuclei. 

In  sections  stained  by  this  method,  the  gray  matter,  connective- 
tissue  elements,  and  ganglion  cells  have  a  yellow  or  yellowish-brown 
color,  the  axis  cylinders  are  uncolored  or  have  a  slight  yellowish  tint, 
while  the  medullary  sheaths  are  bluish  black  or  black  (see  Fig.  101). 

To  demonstrate  the  presence  of  miliary  aneurisms  in  or  about  apo- 
plectic clots,  it  is  usually  necessary  to  macerate  the  brain  tissue  in  water 
until  the  nerve  elements  disintegrate,  and  they  may  then  be  washed 
away  under  a  stream  of  water,  leaving  the  blood-vessels  with  their 
aneurisms  exposed. 
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THE  LARYNX  AND  TRACHEA. 


ALF0RHA.T10KS. 


The  larjDs  and  irachoa  may  be  entirely  absent  in  acephalic  monatere. 
Tiie  laryox  may  be  abnormally  large  ordmall.  The  epiglottis  also  may 
be  too  large  or  too  small,  or  may  be  cleft.  There  may  be  communica- 
tioDB  between  the  trachea  and  the  (esophagus,  and  then  the  pharynx 
generally  ends  in  a  ciil-de-sat-,  and  the  (Esophagus  opens  into  the  trachea. 
There  may  be  imperfect  closure  of  the  original  branchial  arches,  so  that 
there  are  fissures  in  the  ekiu  loading  into  fistulee  which  open  into  the 
pharynx  or  trachea.  The  fissur<!  in  the  skin  is  small,  and  is  situated 
about  an  inch  above  the  sterno-clavicular  articulation,  usually  on  one  or 
both  sides,  more  rarely  in  the  middle  line.  Individual  cartilages,  ae  lh« 
epiglottis,  or  one  or  more  rings  of  the  trachea,  may  be  absent,  or  there 
may  be  supernumerary  rings.  The  trachea  may  divide  into  three  maio 
bronchi  instead  of  two,  and  in  that  case  two  bronchi  are  given  o9  to  the 
right  Inug  and  one  to  the  left.  The  trachea  may  be  on  the  left  side  of 
the  (BBOjiliagus,  or  behind  it. 

ISFLAMKATIOS. 

Acute  Catarrhal  Larijugilis. — This  occurs  as  an  idiopathic  infiom- 
mation.  as  a  complication  of  the  exanthemata  and  the  infectious  diseases, 
and  is  produced  by  the  inhalation  of  irritating  vapors  and  of  hot  steam 
and  smoke.  The  inflammation  varies  in  its  intensity  in  different  casefl. 
The  mucous  membrane  is  at  first  congested,  swollen,  and  dry;  then  tba 
mu(M>us  glands  become  more  active  and  an  increased  quantity  of  mucus 
is  produced.  There  is  an  increase  in  the  desquamation  of  the  superficial 
epithelial  cells,  and  in  the  production  of  the  deep  cells.  A  few  pus  celli 
are  found  in  the  mucus  and  in  the  stroma  of  the  mucous  membrane. 
For  some  reason  inflammation  of  the  larynx  is  frequently  attended  with 
spasm  uf  its  muscles,  thus  producing  attacks  of  suffocation.  In  severe 
cases,  cedema  of  the  glottis  may  be  developed. 

After  death,  the  congestion  of  the  mucous  membrane  f retgnentlj  dis< 
appears  altogether. 
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Chronic  Catarrhal  Laryngitis.— ^he  snrface  of  the  mucous  mem- 
brune  is  dr;  or  coated  with  muco-pus.  The  epithelium  is  thickened  in 
some  placeB,  thinned  in  others,  or  in  places  entirely  destroyed.  The 
stroma  is  somewhat  infiltrated  with  cells,  diffusely  thickened,  or  forming 
little  papillary  hypertrophies,  or  thinned,  or  necrotic  and  ulcerated  (Fig. 
108). 

The  mucous  glands  are  swollen  anJ  prominent.  The  inflammation 
may  extend  to  the  perichondrium  of  the  cartilages,  and  thus  canse  their 
necrosis.  The  most  severe  forms  of  chronic  laryngitis  are  those  associ- 
ated with  pulmonary  phthisis. 

Croupous  Laryvgxiis  occurs  most  frequently  as  one  of  the  lesions  of 
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diphtheria;  it  complicates  the  exanthemata  and  the  infectious  diseases. 
It  is  produced  by  the  inhalation  of  irritating  gases,  hot  steam  or  smoke, 
and  by  the  introduction  of  foreign  bodies. 

The  mucous  membrane  is  swollen  and  congested.  Its  surface  is 
coated  with  fibrin  and  pns,  and  its  stroma  ia  infiltrated  with  fibrin  and 
pns.  The  epithelial  cells  undergo  coagulation  necrosis.  It  is  not  often 
that  there  is  necrosis  of  the  deeper  tissues. 

St/phiiitic  Laryngitis. — Syphilis  often  causes  laryngitis.  The  in- 
flammation may  have  the  ordinary  characters  of  an  acute  or  chronic 
catarrhal  indammation,  or  it  is  a  productive  inflammation  with  the  for- 
[  IDatioa  of  new  tissue  in  the  stroma  of  the  mucous  membrane.     This  nev 
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tissue  is  priQcipally  composed  of  gmall  colld,  which  often  degenerate  and 
die.  In  this  way,  the  diucous  membrane  of  the  larynx  and  the  tissues 
heneuth  are  thickened  in  some  places  and  destroyed  in  others,  tbese 
cliunges  being  es[)<!L'ially  marked  in  the  upper  portion  of  the  larynx.  If 
the  perichondrium  is  involved  by  these  changes,  there  may  be  necroeu 
of  the  laryngeal  cartilages. 

Tubercular  Lari/ngitia  in  its  simplest  form  consista  of  u  catarrhal 
inflammation,  a  growth  of  new  cells  in  the  stroma,  and  the  formation  of 
tubercle granuta  in  the  stroma  without  necrosis.  The  mucoas  membrane 
is  thickened;  it  is  coated  with  a  layer  of  mucus,  pus,  and  desquamated 
epithelium,  From  the  epithelial  layer  ontwurd,  the  etroma  i«  infil- 
trated with  cells  and  with  tnbercle  granula  (Fig.  109). 
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When  there  are  added  to  the  production  of  tubercle  tissue  an  excea>  I 
sive  formation  of  cells  and  a  tendency  to  necrosis,  the  conditions  be- 1 
come  mucb  more  eeriouB  and  complicated.  The  catarrhal  inflammation  1 
is  intense,  with  the  prodticlioii  of  large  quantities  of  pus  and  mucus,  j 
The  necrosis  results  in  the  formation  of  ulcers  of  different  sizes  and  ] 
shapes;  the  inflammation  and  necrosis  extend  from  the  mucous  mem-  1 
brane  to  the  wall  of  the  larynx,  The  epiglottis,  the  vocal  cords,  i 
the  adjacent  mucous  membrane  are  coaled  with  muco-pus;  their  sur-  I 
faces  are  nigged  and  irregular.  In  places  the  mucous  membrane  is  I 
destroyed,  so  that  ulcers  are  formed  ;  in  places  it  is  thickened  and  in- 
filtrated with  cells  and  tubercular  tissue;  in  places  it  is  necrotic.  Ia>| 
the  most  severe  cases,  the  entire  thickness  of  the  wall  of  the  larynx,  with  | 
its  cartilages,  is  involved. 
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(Edema  of  the  Oloitis  is  the  name  given  to  serous  intiltrations  of  the 
mucous  membrane  of  the  upper  part  of  the  larynx.  The  swelling  is 
most  marked  on  the  posterior  wall  of  the  epiglottis,  in  the  aryepiglot- 
tidean  ligaments  and  the  false  vocal  cords.  In  these  places,  the  oedema 
of  the  stroma  of  the  mucous  membrane  may  be  sufficient  to  close  the 
larynx. 

Acute  oedema  is  due  to  an  inflammatory  exudation  of  serum,  and 
accompanies  inflammations  of  the  pharynx,  larynx,  and  neck. 

Chronic  oedema  is  of  dropsical  character  and  is  caused  by  disease  of 
the  heart,  pulmonary  emphysema,  and  compression  of  the  veins  of  the 
neck. 

Acute  Suppurative  Inflammation  may  attack  the  posterior  surface  of 
the  epiglottis  and  the  aryepiglottidean  ligaments.  The  stroma  of  the 
mucous  membrane  is  swollen  and  infiltrated  with  serum  and  pus.  Ab- 
scesses may  be  formed  in  the  stroma,  which  rupture  internally,  or  ex- 
tend outward  into  the  neck,  or  into  the  wall  of  the  pharynx  or  of  the 
oesophagus.  Suppurative  inflammation  may  accompany  catarrhal, 
crupous,  tubercular,  and  syphilitic  laryngitis,  inflammations  and  in- 
juries of  the  pharynx  and  tonsils;  it  may  complicate  typhoid  fever  and 
the  other  infectious  diseases. 

,  TUMORS. 

Retention  cysts  of  the  mucous  glands  of  tlie  larynx  may  reach  such  a 
size  as  to  form  sacs  projecting  into  its  cavity. 

Papilloma  is  the  most  frequent  form  of  tumor  of  the  larynx.  The 
tumors  grow  most  frequently  from  the  vocal  cords.  They  consist  of  a 
connective-tissue  stroma  arranged  so  as  to  form  papilhe  covered  with 
epithelium. 

Fibromata,  lipomatay  mi/xomata,  and  angiomata  are  occasionally  met 
with. 

Chondromata  grow  from  the  normal  cartilages  and  are  usually  mul- 
tiple and  sessile.     They  may  project  into  the  cavity  of  the  larynx. 

Sarcomata  of  the  larvnx  have  been  seen  in  a  considerable  number  of 
cases.  They  occur  both  in  children  and  in  adults.  They  are  composed 
of  fusiform  or  round  cells,  with  a  stroma  which  varies  in  quantity  in  tlie 
different  cases. 

Carcifiamata  may  invade  the  larynx  from  the  tongue  or  the  pharynx, 
or  may  originate  in  it.  They  are  composed  of  flat  ei)ithelial  cells  packed 
together  in  the  usual  way. 

In  the  trachea,  tumors  are  of  rare  occurrence,  but  occasional  exam- 
ples of  growths  similar  to  those  in  the  larynx  have  been  met  with. 
16 
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Non-iDflammatory  acQiimulations  of  clear  serum  in  the  plenrsl  osvi« 
ties  are  of  frequent  occurrence.  They  are  jiroduced  by  the  same  canoes 
which  effect  dropsy  jo  other  parts  of  the  body— lesions  of  the  heart, 
liver,  and  kidneys,  and  changes  in  the  circulation  and  in  the  composi- 
tion of  the  blood. 

If  the  amount  of  serum  is  emnlL  it  is  of  little  consequence;  if  it  is 
large,  it  may  compress  the  lower  lobes  of  the  longs  and  interfere  with 
respiration. 

There  may  be  changes  in  the  endutheliiim  of  the  parietal  plenm. 
Instead  of  the  regular  endothelium,  Urge  and  small  flat  cells  of  irregular 
shape  are  found. 

H^ilORRnAGE. 

Eztravasationa  of  blood  in  the  substance  of  the  pleura  are  foand  in 
persona  who  have  died  after  enffering  from  the  infections  diseases;  and 
as  the  result  of  injuries  to  the  wall  of  the  thorax. 

Blood  in  large  quantity  in  the  pleurul  cavities  is  found  after  riiptura 
of  aneurisms  of  the  heart  and  pericardium. 

Bloody  scrum  in  the  pleural  cavities  is  not  often  found  with  ordinary 
pleurisy.  But  with  tubercular  pleurisy  and  traumatic  pleurisy  it  is  nol 
infrequently  present. 

INFLAUUATKUI. 

The  inSammations  of  the  pleura  are  all  spoken  of  by  the  common 
name  of  pleurisy. 

All  the  different  inHamniationa  of  the  Inng  are  capable  of  being  ac- 
companied by  pleurisies,  which  begin  in  the  pulmonary  pleura  and  ex- 
tend to  the  costal. 

Besides  these,  however,  there  are  many  pleurisies  which  belong  pri- 
marily to  the  costal  pleuru  and  extend  from  there  to  the  pnlmonxry 
pleura. 

Such  pleurisies  occur  as  idiopathic  inflammations,  as  com  plications  of 
various  diseases,  as  the  result  of  injuries,  or  are  [iroduced  by  the  inflam- 
mation of  adjacent  parts. 

We  can  distinguish: 
I.  Pleurisy  with  the  production  of  fibrin. 
II.  Pleurisy  with  the  production  of  fibrin  and  senim. 

III,  Pleurisy  with  the  production  of  fibrin,  serum,  and  pus. 

IV.  Chronic  pleurisy  with  the  formation  of  adhesions. 
V.  Tubercular  pleurisy. 

All  the  varieties  of  pleurisy  can  best  be  studied  in  the  lesions  which 
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hre  developed  in  and  on  the  costal  pleura.  The  lesions  can  be  observed 
In  tlie  human  subject,  and  can  be  produced  artificially  in  the  lower  ani- 
mals. It  is  in  these  artificial  pleurisies  especially  that  we  are  able  to  see 
ihe  early  changes  produced  by  the  inflammation,  and  to  watch  the  pro- 
cess step  by  step. 

The  free  snrface  of  the  costal  pleura  is  covered  with  a  single  layer  of 
Sat  cells— the  endotbeJiiim.  The  pleura  itself  is  formed  of  planes  of 
connective  tissue,  reinforced  by  elastic  fibres.  Connective- tissue  cells 
with  large  bodies  and  branching  processes  are  present  in  considerable 
nnmbers,  being  most  abundant  in  the  layers  beneath  theendotheliam.  In 
iitfae  connective  tissLie  are  imbedded  blood-vessels,  lymphatics,  and  nerves. 

Plenn'si/  milh  l/ii-  Produclion  uf  Fibrin — Dry  Pleiirtst/ — Acute 
Pleurisy. 

This  form  of  pleurisy  is  apt  to  involve  circnmscribed  arena  of  the 
costal,  mediastinal,  diaphragmatic,  or  pulmonary  pleura,  less  frer[uently 
the  entire  pleura  of  one  side  of  the  chest,  Wliile  the  inflammation  is 
going  on,  the  affected  portion  of  pleura  is  coated  with  fibrin,  the  surface 
of  the  opposite  portion  of  pleura  is  coated  in  the  same  way,  and  bands  of 
fibrin  join  the  two  together.  After  the  iuliammationhas  run  its  course, 
we  find  the  affected  portion  of  pleura  thickened  by  the  formation  of  new 
.connective  tissue,  while  bands  of  connective  tisane  extend  between  the 
opposed  pleural  surfaces. 

Asan  exceptional  condition  there  is  inflammation  of  the  entire  pleura 
of  one  side,  with  the  production  of  such  an  enormous  amount  of  fibrin 
as  to  compress  the  lung  and  cause  death. 

I  //.  Plfttrisij  leifh  the  Production  of  Fibrin  and  Serum— Pleurisy  with 
'  Effusion— Subacute  Pleurisy. 

This  is  the  most  common  form  of  pleurisy.  As  a  rule,  it  involves  the 
greater  part  of  the  pleura  of  one  side  of  the  chest.  Sometimes,  however, 
the  pleura  of  both  sides  of  the  cliestis  involved,  and  then  the  jraricardium 
also  is  often  inflamed. 

While  the  inflammation  is  in  progress,  the  surface  of  the  affected 
pleura  is  coated  with  fibrin,  and  bands  of  fibrin  stretch  between  the 
parietal  and  pnlmonary  pleura.  In  the  pleural  cavity  is  serum  in  vari- 
able i^uantity.  This  aeram  is  clear,  or  turbid  from  the  presence  of  pus 
cells  and  flocculi  of  fibrin.  The  lung  is  compreased  in  different  degrees 
tnd  positions,  according  to  the  quantity  of  the  serum  and  the  character 
f  the  adhesions. 

If  the  patients  recover,  the  serum  is  absorbed,  the  fibrin  disappears, 

i  there  are  left  behind  connective-tissue  thickenings  of  the  pleura  and 
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Theae  two  forms  of  pleurisy,  although  different  jd  their  clinical  his-l 
tori<;e,  are  yet  anutoaiically  esBcntiallj  the  same.     Id  both  of  them  we  J 
&iid  u  regular  sequence  of  chimges.     First,  the  production  of  fibrin  and  ] 
a  few  pus  cells,  either  with  or  without  serum.     Second,  a  gradual  ab-  1 
sorption  of  the  serum  and  fibrin.     I^astly,  the  formation  of  jierinanent 
new  connective  tissue  in  the  form  of  adhesions  or  of  thickenings  of  the 
pleura.     Throughout  the  whole  process  the  tissue  of  the  pleura  is  but 
little  changed;  the  products  of  inflammation,  although  they  originate  in 
the  tissue  of  the  pleura,  do  not  infiltrate  it,  hut  make  their  way  to  its 
surface,  there  accumulate,  and  there  undergo  their  different  changes. 
Variations  from  the  regular  course  of  the  inflummntion  are  effected  by  J 


the  excessive  formation  either  of  the  fibrin,  the  pus,  or  the  serum,  and 
by  the  manner  in  which  these  inflammatory  products  are  absorbed. 

If  we  endeavor  to  follow  out  the  successive  changes  by  which  the 
fibrin,  pus,  and  serum  make  their  appearance  and  then  disapiwar,  and  the 
way  in  which  permanent  new  connective  tissue  takes  their  place,  we  en- 
counter several  difficulties.  It  is  impossible  to  obtain  autopsies  which 
will  give  the  lesions  belonging  to  each  successive  day  of  the  disease;  the 
pleura  does  not  really  show  well  if  the  patient  has  been  dead  more  than 
two  or  three  hoars  before  the  autopsy;  and  in  most  cases  the  inflamma- 
tion is  too  intense,  its  products  are  too  abundant,  to  be  easily  studied. 

To  obviate  these  difficulties  we  must  resort  to  the  lower  animals. 


THE    RESPIRATOKY    SYSTEM.  221 

ay  injecting  a  aolDtion  of  cbloride  of  zinc  into  the  pleural  cavities  of 
I0og3.  we  can  excite  plenrisiee  exactly  resembling  those  which  we  sec-  in 
the  human  sabject.  By  varying  the  amount  of  fluid  injected,  we  t-an 
obtain  pleurisies  of  different  degrees  of  intensity.  By  using  a  number 
of  aniranls,  we  can  observe  the  course  of  the  inflammation  from  hour  to 
f  lionr.  sod  from  day  to  day. 

In  such  an  artificial  pleurisy,  the  flr.st  change  is  congestion.     The 


iM  and  reduced. 

l^enrB  is  of  a  uniform  bright  red  color,  its  surface  moist  and  shining. 
Klhere  is  as  yet  no  serum  and  no  fibrin.  Already,  however,  the  endo- 
Vthelial  cells  have  fallen  off  in  patches,  the  superficial  connective-tissue 
Kllsara  ewollen  and  increased  in  number,  and  a  few  pus  cells  nre  present. 
~lese  are  all  the  changes  for  from  half  an  liour  to  t-is  houi-s  after  the 
irritant  has  been  applied  to  the  pleura. 

The   next  step  in   ihe   inflammatory  process  is   the  production  of 
and   fibrin,     Tlie  serum  collects  in  the  bottom  of   the  pleural  i 
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cavity,  the  fibrin  couts  the  pleura.  As  the  fibriu  ie  prodnwd  thv  plvan 
loBeH  its  natnTBl  moist  and  shining  Hppe»rau(.-e,  The  fibriu  api>ear8  firrt 
in  the  form  of  little  granuIeB,  kuobs,  and  threads  between  the  edges  of 
the  endothelial  eells  and  overlying  tliem.  A  few  ptiB  cells  are  entangled 
in  the  fibrin  and  iufiltrutod  in  the  £n{>t!rficinl  layers  of  the  pleura.  The 
swelling  and  new  growth  of  the  connective-tisene  o«IU  are  now  well 
marked.  The  bodies  of  the  branching  celle  are  ewolJeu,  and  small  poly- 
gonal, nnclealed  cells,  arranged  in  rows  between  the  fibres  of  the  base- 
ment suhstariec,  make  their  appearance.  By  the  end  of  twenty-four 
hours  these  rhangea  are  fully  developed  {Fig.  110). 

After  this  the  production  of  fibrin,  serum,  and  new  connectiTfr- 
tissue  cells  continues,  and  by  the  thin.1  or  fourth  day  the  new  conncc- 
tiffr-tissue  cells  are  present,  not  only  in  the  superficial  layers  of  the 
pleura,  but  also  in  the  layer  of  fibrin  coating  its  surface  and  formiug 
adhesions. 

By  the  fourth  or  fifth  diiy,  the  cells  in  the  fibrin  are  still  mure 
numerous;  blood-vessels  make  (heir  ap[)eurance,  which  can  be  injected 
from  the  arteries  of  the  pleura  (Fig.  111). 

After  this  the  serum  is  gradually  absorbed.  The  layer  of  fibrin  and 
cells  on  the  surface  of  the  pleura  exhibits  a  constant  decrease  of  fibrin 
and  increase  of  cells,  and  becomes  more  intimately  connected  with  the 
surface  of  the  pleura. 

By  the  fourteenth  day  the  fibrin  has  disappeared,  and  a  basement 
substance  has  been  formed  between  the  cells.  Of  the  new  cells,  the 
superficial  ones  are  changed  into  endothelium,  the  deeper  ones  into 
branching  cells.  The  changes  in  the  adhesions  between  the  pulmonary 
and  costal  pleura  are  the  same  as  those  in  the  layer  of  fibrin  coating  the 
costal  pleura. 

The  lesions  of  human  pleurisy  seem  to  be  essentially  the  samu  M 
those  of  the  artificial  pleurisy  just  described.  But  the  inflammntory 
products  are  formed  in  larger  ({uantities,  a  much  longer  time  is  required 
for  their  absorption,  and  the  formation  of  new  connectiTc  tissue  follows 
more  slowly. 

In  these  forms  of  pleurisy,  therefore,  two  distinct  proceasea  take 
place: 

1.  The  bloml-vessels  are  congested,  and  through  their  walls  transude 
the  plasma  of  the  blood  and  a  few  white  blood -globules. 

2,  The  superficial  connective-tissue  celle  are  increased  in  size  and 
number. 

The  products  of  the  first  of  these  processes,  the  fibrin  and  serum,  are 
regutai'ly  reabsorbe<i. 

The  product  of  the  second  of  these  processes,  the  new  oonDecttYft- 
tissue  cells,  regularly  increases  until  a  layer  of  new  connective  tissue  is 
formed. 
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The  natural  termination  of  such  a  pleurisy  is  the  recovery  of  the 
patient,  with  thickenings  of  the  pleura  and  adhesions. 

The  irregular  terminations  are:  The  death  of  the  patient,  the  pro- 
tracted existence  of  the  fibrin  and  serum,  and  the  change  of  the  char- 
acter of  the  inflammation  so  that  pus  is  produced. 

///.  Pleurisy  with  the  Productioji  of  Fibrin,  Serum,  and  Pics — 

Empyema, 

This  form  of  pleurisy  may  occur  under  several  different  conditions. 

1.  The  inflammation  is  at  the  very  outset  of  severe  character,  with 
the  formation  of  pus. 

2.  A  pleurisy  with  the  production  of  fibrin  and  serum,  either 
gradually  or  suddenly,  changes  its  character,  and  })us  is  formed. 

3.  Phthisical  areas  of  softening,  or  abscesses  of  the  lung,  abscesses  in 
the  wall  of  the  thorax,  or  in  the  liver,  or  in  the  abdomen,  rupture  into  a 
pleural  cavity  and  set  up  an  empyema. 

4.  The  inflammation  may  be  not  only  purulent,  but  also  gangrenous 
in  character.  The  fluid  in  the  pleural  cavity,  the  fibrin  and  pus  coating 
the  pleura,  and  the  pleura  itself,  may  putrefy,  with  the  proliferation  of 
bacteria  and  the  evolution  of  gases.  This  may  take  place  either  in  a 
closed  pleura  or  in  one  which  has  been  opened. 

5.  If  there  is  an  opening  into  a  pleural  cavity,  either  through  the 
lung  or  through  the  wall  of  the  thorax,  there  is  air  in  the  pleural  cavity, 
in  addition  to  the  inflammatory  products.  Such  a  condition  is  called 
pyo-pneu  m  othorax. 

In  all  these  different  cases,  the  pleural  cavity  is  partly  or  completely 
filled  with  purulent  fluid,  and  the  lung  is  either  conij)re3sed  against  the 
vertebral  column  or  partly  adherent  to  the  chest  wall.  Sometimes, 
however,  the  purulent  fluid  is  shut  in  by  adhesions,  either  between  parts 
of  the  lung  and  the  thoracic  wall,  or  between  the  lung  and  the  diaphragm, 
or  between  the  lung  and  the  pericardium,  or  between  the  lobes  of  the  lung. 

The  fluid  in  the  pleural  cavity  is  usually  a  thin,  purulent  serum, 
composed  of  serum,  pus  globules,  endothelial  cells,  and  pieces  of  fibrin. 
But  sometimes  this  fluid  is  very  thick  and  viscid. 

In  empyema  in  its  earlier  stages,  the  lesions  are  the  same  as  those  in 
pleurisy  with  effusion,  with  the  addition  of  pus  in  the  serum,  the  fibrin, 
and  the  superficial  layers  of  the  pleura. 

In  children,  the  inflammation  may  remain  in  this  condition  for  a 
long  time,  but  in  adults  other  changes  in  the  pleura  are  soon  developed. 

These  changes  consist  in  the  growth  of  a  large  number  of  small  poly- 
gonal and  round  cells,  the  basement  substance  is  split  up,  and  the  pleura 
is  changed  into  a  tissue  resembling  granulation  tissue. 

The  pleura  is  thus  considerably  thickened.  Its  surface  is  coated 
with  fibrin  and  pus,  or  is  bare  like  the  surface  of  an  ulcer. 
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In  this  condition  the  pleurii  mcty  remain  for  months  or  jreara;  ita 
inner  layers  formed  of  granulation  tiHGue,  its  outer  lasers  of  dense  con- 
noctive  tissne. 

Sometimes  the  celt  growth  is  more  active,  necrotic  olmnges  arc  added, 
and  80  there  is  a  conversion  of  portions  of  the  pleura  into  pns.  Such  a 
aappuratioD  may  extend  from  the  pleura  to  the  fiiBciie,  the  ronscles,  tho 
skin,  the  diaphragm,  or  the  hinge.  Thus  the  pus  may  And  an  exit, 
through  UiB  wall  of  the  thorax,  into  the  peritoneal  cavity  or  into  the 
InngB. 

If  the  empyema  becomes  gangrenous,  the  pleural  cavity  contains  fool 
gases,  the  purulent  serum  ie  dirty  and  stinking  and  swarms  with  bacte- 
ria. The  fibrin  coating  the  pleura  is  of  green  or  brown  color.  Portions 
of  the  pleura  itself  may  also  become  gangrenous. 

In  old  cases,  the  thickening  of  the  pleura  may  reach  an  enormous 
degree,  and  it  may  become  calcified.  The  perichonilrtnm  of  tho  carti- 
lages ami  the  pcriostcnm  of  the  ribs  may  become  inflamed,  with  D«cro«8 
of  the  curtilages  and  ribs,  or  u  production  of  new  hone. 

Empyema  is,  therefore,  a  very  much  more  serious  lesion  than  the  two 
forms  of  pleurisy  just  described.  The  leaions  involve  not  merely  the 
surface  of  the  pleura,  but  its  entire  tliicknees.  When  the  pleura  hiu 
thus  been  converted  into  granulation  tissne,  it  is  hardly  poiteible  for  it 
to  return  to  a  normal  condition, 

It  is  important  to  remember  that  in  children  the  changes  in  the 
pleura  itself  are  less  profound,  and  that  in  adults  they  become  more  atid 
move  marked,  according  to  the  duration  of  the  disease. 

11'.   Chrome  Pleurisy  with  the  Formation  of  Adktaiong. 

This  form  of  pleurisy  may  follow  one  of  the  varieties  of  pleurisy  just 
described,  it  may  be  assuciatcd  with  emphysema  and  chronic  phthisis,  or 
it  may  occur  by  itself. 

After  death  the  pulmonary  and  costal  pleura  are  found  thickened 
and  joined  together  by  numerons  adhesions.  These  changes  may  involve 
only  a  part  or  the  whole  of  the  pleura  on  one  or  both  sides  of  the  che^t. 

The  thickened  pleura  is  covered  with  endothelial  cells,  which  are  in- 
creased in  me  and  number;  the  connective-tissue  cells  in  the  pleura  are 
also  iocre4sed  in  number,  and  the  blooti -vessels  arc  more  numerous. 

The  adhesions  are  formed  of  connective  tissue  resembling  that  of  the 
costal  pleura,  containing  blood-vessels  and  covered  with  endothelium. 

V,   Tuberculftr  PUuriey. 
In  acute  general  tuberculosis,  miliary  tubercles  are  often  present  io 
the  pleura.     In  acut«  and  chronic  phthisis,  besides  the  Gbrin,  pus,  se- 
rum, and  new  connective  tissue  so  often  produced,  there  may  also  be 
miliary  tubercles,  or  larger,  fiat,  cheesy  nodules. 
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There  are,  however,  cases  of  tubercular  pleurisy  which  have  the 
characters  of  a  local  tubercular  iiiBammation,  TubercieB  are  either  ab- 
sent altogether  from  the  rest  of  the  body,  or  of  secondary  importance  to 
(he  pleurisy. 

This  form  of  pleurisy  involves  the  pleura  of  oue  side  of  the  thorax 
t  odIj.  It  may  be  rapidly  developed,  the  patient  dying  at  the  end  of  two 
Biweeks;  or  it  may  continue  for  months.     It  eeems  to  be  very  fatal. 


I 


The  infiammation  may  be  confiued  to  the  costal  pleura,  or  may  in- 
volve also  tile  diapliragmalic  and  pulmonary  pleura.  The  gross  appear- 
ance of  the  lesion  varies. 

1.  The  pleura  Js  thickened,  its  surface  is  bai-e  of  fibrin;  it  is  of  a 
bright-red  color  from  the  congestion  of  the  blood-vessels,  and  this  red 
surface  is  mottled  with  white  dots — the  miliary  tubercles,  hi  the  pleural 
I  eavity  is  bloody  S' 
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2.  The  pleura  is  thickened,  it  is  thickly  ooatcd  with  fibrin,  no  tnhpr- 
cles  are  visible  to  the  naked  eye;  the  pleural  cavity  coutaius  clear  seruio. 

3.  The  pleura  is  thickened  iind  the  pleural  curity  contains  jiurulent 

In  all  the  cases,  the  changes  in  the  pleura  itself  are  easentially  th« 
same.  Tiie  thickened  plenni  is  infiltrated  with  new  coiinective-tiaeus 
cells.  Scattered  through  its  entire  thickness  are  tubercle  grauula, 
either  single  or  joined  together  hy  diffuse  tuberele  tissne  {Fig- 112).  The 
smaller  blood-vesseU  ghow  a  growth  of  their  endothelial  celU. 

NEW    OHOWTIIS, 

Fibroma. — Little  white  or  pigmented  fibromata  of  the  size  of  a  pin'a 
head  are  often  present  in  the  pulnionury  pleura. 

Litrger  fibrous  tumors  are  formed  in  the  deeper  layers  of  the  ooMit' 
pleura,  and  project  into  the  pleural  cavity.  They  may  become  detached 
and  are  then  found  loose  in  the  pleural  cavity  (Lebert), 

Lipoma. — Fatty  tumors  are  formed  beneath  the  costal  pleura,  and 
project  into  the  pleural  cavity  (Lebert). 

Carcinomata,  mrcomala,  und  lym/i/iomatti  are  usually  secondary  to 
similar  tumors  in  other  parts  of  the  body, 

A  peculiar  form  of  primary  new  growtii  in  the  pleura  has  been  de- 
scribed by  several  observers.'  It  is  associated  with  a  pleurisy  with  the 
production  of  fibrin  and  serum.  There  is  a  diffuse  thickening  of  the 
costal  plfjuru,  or  circumscribed  noiluleii  of  different  sizes. 

The  now  growth  seems  to  l)(-»iu  in  the  lymphatics  of  thepleun>. 
which  are  distended  with  flat,  nucleated  cells. 

I  (Delalield)  have  seen  two  of  these  cases.  The  first  coso  was  ft 
woman,  fifty-three  years  old.  who  was  ill  with  the  symptoms  of  pleurisj 
with  effusion,  for  four  months.  After  death,  the  left  pleural  cavity  wai 
found  to  be  full  of  bloody,  purulent  serum.  The  costal  pleura  woe 
moderately  thickened  and  coated  with  a  layer  of  fibrin  and  pus.  Bi^neath 
the  fibrin  and  pus  was  u  thin  layer  of  granulation  tissue.  In  thi«  tissue 
and  in  the  pleura  were  anastomosing  tubules  filled  with  flat,  nuoleated 
cells,     'i'he  tubules  looked  like  lymphatics. 

The  sei'ond  case  was  a  man,  sixty-three  years  old,  who  had  the  symp- 
toms of  pleurisy  with  efTusion,  for  four  months.  After  death,  the  right 
pleural  cavity  was  found  half  full  of  bloody  serum.  Tlie  costal,' 
diaphragmatic,  and  pulmonary  pleura  were  coated  with  fibrin,  and  con- 
tained nnmerous  white  nodules,  some  of  them  as  large  us  a  pigeon's  egg. 
These  nodules  were  formed  of  a  connective-tissue  stroma  inclosing  i(v 
regular  spaces  and  tubules  filled  with  fiat,  nucleated  cells. 

>  BiTth-Birfebfrld,  ■■  Path.  AnU.."  p.  766.  B.  Wagwr.  Arch.  d.  Ilellkunde,  sX.' 
R.  SehuU.  Arcll.  d.  HeilkuDde.  xv.     rhierftldrr.  "  All  d   p«Ui.  UiM.."  4  Uef. 
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It  is  very  difficult  to  class  these  tumors;  whether  to  call  them  by  the 
a  of  Carcinoma,  Sarcoma,  or  Endothelioma  is  not  easy  to  say. 


THE    BRONCHI. 

INFLAMMATIOS. 


I  Acute  Calarrhal  Bronchitis  is  a  diseaee  of  very  common  occurrence, 
bat  one  which  seldom  proves  fatal.  Our  knowledge  of  its  lesions  is  de- 
med  from  severe  caeee,  from  experiments  on  animttla.  from  cases  which 
are  complicated  by  other  diseases,  and  from  the  symptoms  which  we 
observe  dnring  life. 

The  ioflammatioQ  involves  regularly  the  trachea  and  the  larger  and 
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nediam-sised  bronchi,  less  frequently  the  smaller  bronchi  also.     As  a 
rale,  the  bronchi  in  both  lungs  arc  equally  affected. 

The  first  change  seems  tu  consist  in  a  congestion  and  swelling  of  the 
mucous  membrane,  with  an  arrest  of  the  functions  of  the  mucous 
glands.  This  is  attended  with  puin  over  the  chest,  a  feeling  of  oppres- 
sion, Bometimes  spasmodic  dysimtea,  and  a  dry  cough.  After  this,  the 
mucous  glands  resume  their  functions  with  increased  activity,  the  con- 
gestion diminishes,  there  is  an  increased  desquamation  of  epithelium,  an 
increased  formation  of  the  deeper  epithelial  cells,  and  a  moderate 
emigration  of  white  blood-cells.  Sometimes  the  red  blood-cells  also 
escape  from  the  vessels.     The  patient  now  has  less  pain  and  oppression. 
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the  cough  is  nccotnpanied  vith  an  expectoration  of  mucns  mixed  with 
epithelium,  piie,  and  sometinios  blood. 

Aft«r  death,  the  only  lesions  visible  are  the  increased  amount  of 
mucus,  the  growth  o(  new  epithelium,  mucous  degeneration  of  the  epi- 
thelial cells,  a  few  pus  cells  infiltrating  the  stroma,  and  the  general 
congestion  uf  the  mucous  nionibrane.  The  whole  proco9siHa  superficial 
one,  not  producing  any  changes  in  the  walls  of  the  bronchi  beneath  the 
mncous  membrane  (Fig.  113). 

When  the  indammation  involves  the  smnller  bronchi  also,  they  may 
be  fnlt  of  pus,  but  their  walls  are  unchanged. 

The  filling  of  the  small  bronchi  may  result  in  the  collapse  of  the 
groups  of  air  vesicles  to  which  they  lead,  and  thus  are  produced  aressoC 
atelectasis,  which  may  be  further  changed  by  inflammatory  proceases. 

Chronic  Catarrhal  HronchitU. — This  form  of  bronchitis  may  be  tha 
sequel  of  one  or  more  attacks  of  acute  broacfaitis.  More  fre<)ueutly  it  is 
associated  with  emphysema,  heart  disease,  interstitial  pnenmonia,  pltthE- 
sie,  pleuritic  ailliesions,  or  the  inhalation  of  irritating  subatancee, 

There  is,  in  most  cases,  a  constant  production  of  mucus,  pus,  and 
serum  in  considerable  quantities,  and  these  inflammatory  products  may 
have  a  very  foul  odor.  Less  frequently  these  products  are  very  scanty 
— dry  catarrh. 

In  examining  the  bronchi  in  these  cases  after  death,  we  are  oftttn 
struck  by  the  want  of  proportion  between  the  symptoms  and  the  lesiona. 
The  same  bronchi  which  during  life  were  constantly  producing  Inrgt 
quantities  of  inflammatory  products  and  injuring  the  patient's  health, 
after  death  may  be  but  little  changed  from  the  uormal.  In  othvrctwec, 
however,  the  lesions  are  more  marked. 

The  bronchi  contain  mucus  and  pus :  they  may  be  congested;  tbeif 
walls  are  often  trabeculated.  The  epithelium  is  deformed  and  desqua- 
mating, with  a  production  of  new  cells  in  the  deeper  layers.  The 
mncous  glands  are  enlarged  or  atrophied.  Tfaeconnective-tissne  stroma 
ia  thickened  and  infiltrated  with  celli;.  The  coats  of  the  arteries  in  tha 
walls  of  the  bronchi  may  be  thickened.  There  may  be  cylindrical  dila- 
tation of  one  or  more  bronchi.  The  muscular  coat  may  be  thickened 
or  thinued.  Very  frequently  the  epithelial  cells  of  the  air  vesicles  aud 
air  passages  are  increased  in  size  and  number. 

Acute  Croupoug  Bronchitis  occurs  as  a  lesion  of  diphtheria,  as  asso- 
ciated with  croupous  laryngitis,  as  the  result  of  the  iulialation  of  hot 
steam,  with  lobar  pneumonia,  and  sometimes  as  an  idiopathic  disease. 

The  bronchi  are  lined  or  filled  with  a  mass  of  fibrin,  pus,  and 
desquamated  epithelium.  Fibrin  and  pus  may  also  be  found  I)eneath 
the  epithelium  and  infiltrated  in  the  stroma. 

Chronic  Croupoua  Bronchitis  is  attended  with  the  formation  in  onS' 
or  more  bronchi  of  masses  of  fibrin  which  are  expectorated  by  the  patient 
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in  the  form  of  branching  casts  of  the  bronchi.  The  disease  is  a  very 
chronic  one,  and  is  often  associated  with  phthisis.  After  death,  the 
bronchi  are  said  to  be  found  but  little  altered  from  the  normal. 

Curschmann''  has  described  under  the  name  of  ^*  bronchiolitis  ex- 
udativa'' a  form  of  bronchitis  in  which  small  threads  and  bands  of 
gray  or  yellow,  partly  transparent,  coagulated  matter  are  formed  in  the 
small  bronchi.  Vierordt*  has  found  similar  formations  in  lobar  pneu- 
monia.    Leyden  and  Levi  have  found  them  in  broncho-pneumonia. 

In  different  forms  of  bronchitis,  especially  in  those  associated  with 
asthma,  the  exudation  may  contain  small,  octahedral  bodies,  probably 
composed  of  mucin.  They  are  accidental  formations,  probably  formed 
from  cells,  and  may  be  found  in  the  sputa. 

BRONCHIECTASIA. 

Dilatation  of  the  bronchi  presents  itself  under  three  forms  :  the 
cylindrical,  the  fusiform,  and  the  sacculated. 

The  cylindrical  dilatation  is  a  uniform  enlargement  of  one  or  more 
bronchi  for  a  considerable  part  of  their  lengths.  It  is  found  in  bronchi 
of  every  size,  but  most  frequently  in  the  medium  sized. 

The  fusiform  dilatation  is  a  mere  variety  of  the  cylindrical.  The 
bronchus  is  uniformly  dilated  for  a  short  distance,  and  then  resumes  its 
natural  size.  Several  such  dilatations  may  be  found  in  the  same 
bronchus. 

The  sacculated  dilatations  form  the  largest  cavities.  These  cavities 
communicate  with  one  side  of  the  bronchus ;  tlie  peripheral  portion  of 
the  bronchus  may  be  obliterated.  The  bronchus  leading  to  the  cavity 
may  be  of  normal  size,  or  dilated,  or  stonosed,  or  even  completely  oblite- 
rated. Such  sacculated  dilatations  may  reach  a  very  large  size,  and  may 
communicate  with  each  other. 

Any  inflammatory  process  which  involves  the  thickness  of  the  wall 
of  a  bronchus  seems  to  be  capable  of  producing  dilatation  of  that 
bronchus. 

In  acute  general  bronchitis  and  broncho-pneumonia  in  children, 
cylindrical  dilatation  of  a  number  of  the  medium-sized  bronchi  is  often 
produced. 

In  the  persistent  broncho-pneumonia  of  children,  such  dilatations 
reach  a  still  greater  development. 

In  acute  and  chronic  phthisis,  tubercular  inflammation  gives  rise  to 
sacculated  dilatations,  which  expand  with  time  and  are  made  still  larger 
by  the  destruction  of  the  adjacent  lung  tissue. 


*  Deutsch.  Arch.  f.  klin.  Med.,  xxxii. 

*Berl.  klin.  Wochensch.,  1883.      B.  Levi,  Zeitsch.  f.  klin.  Med.,  ix.      Ltyde^ 
Virch.  Arch.,  Bd.  74. 
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Chronic  bronchitis  may  lead  to  cyliudrickl  or  eacculated  dilaUtioni^l 
sometimes  of  great  size. 

OceltiEion  of  Eome  of  the  bronchi,  consolidation  of  portions  of  the  I 
lung,  and  extensive  pleuritic  adhesiona,  may  also  prodncc  bronchie 

The  walls  of  these  dilatations  may  preserve  the  characters  of  tlie  wall  1 
of  the  bronchus,  more  or  lees  altered  by  inflammation  (Fig.  114),  i 


characters  may  be  altogether  lost.     The  dilatations  may  contain  mucu  J 
and  pus,  or  they  may  be  empty. 

NEVF    GH0WTQ8. 

OnDificntion  of  the  walls  of  the  bronchi  is  sometimes  found. 

Lipoma  in  the  submucous  connective  tissue  has  been  described  bf, 
liokitansky. 

Carcinoma  of  the  wails  of  the  bronchi  may  occur  as  a  secondary  1»>1 
sion,  but  as  a  primary  growth  it  is  very  rare.  It  may  be  formed  in  thfr, 
large  or  small  bronchi,  follow  the  course  of  the  bronchial  tree,  or  extendi 
to  the  lung  tissue. 

Langhans  '  describes  a  primary  carcinoma  of  the  lower  end  of  t 
trachea  and  the  large  bronchi  in  a  man  forty  years  old.     The  lower  end] 

>  Virclii.>w'sArch..llii..p.  470.    Vircbow'i  Amb.,  Bd.  Se.  Bd.  »«     Arcb.  d.  Hdt>  | 
kunde,  xix.    Pmsermed.  WochcojKli.,  IB83.    Zeltich,  t.  Hdlkucde.  v. 
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of  the  trachea  and  the  large  bronchi  showed  a  general  thickening  of  their 
walls,  with  flat  tumors  projecting  inward.  The  new  growth  was  com- 
posed of  a  stroma  inclosing  cavities  filled  with  cells.  The  cells  were 
small,  nucleated,  polygonal  or  cylindrical  in  shape,  and  packed  closely 
together.     Apparently  the  new  growth  originated  in  the  mucous  glands. 

I  (Delafield)  have  seen  one  case  of  new  growth  of  the  lower  end  of  the 
trachea  and  large  bronchi  which  I  hardly  know  how  to  name.  The  pa- 
tient was  a  woman,  twenty-seven  years  old,  who  suffered  for  seven  months 
from  cough,  constantly  increasing  dyspna?a,  and  progressive  emaciation. 
After  death,  the  wall  of  the  lower  end  of  the  trachea  was  found  to  be 
thickened.  Its  inner  surface  was  studded  with  minute  papillary  out- 
growths. The  epithelial  cells  were  increased  in  size  and  number,  and  in 
some  priaces  were  replaced  for  considerable  spaces  by  a  regular  layer  of 
pavement  epithelium.  The  mucous  glands  were  hypertrophied.  The 
wall  of  the  treachea  from  the  basement  membrane  to  the  cartilages  was 
thickened  bv  new  connective  tissue. 

The  walls  of  the  large  bronchi  were  very  much  thickened  and  their 
cavities  nearly  obliterated.  The  entire  wall  was  thickened  with  new 
connective  tissue.  The  epithelial  layer  was  thickened,  and  in  ])laces  re- 
placed by  patches  of  pavement  epithelium.  The  mucous  glands  were 
enlarged. 

Sarcomata  of  the  walls  of  the  bronchi  occur  as  secondary  growths,  and 
as  prolongations  of  similar  growths  in  the  mediastinum. 

Primary  sarcoma  of  the  bronchi  seems  to  be  rare. 

Hesse'  describes  a  form  of  lym])ho-sarcoma,  forming  nodules  around 
the  bronchi,  as  of  common  occurrence  among  the  miners  in  some  cobalt 
and  nickel  mines. 

THE    LUNGIS. 
3IALF0RMATI0>'S. 

One  or  both  lungs  may  be  entirely  wanting,  or  only  partially  devel- 
oped. In  some  of  the  cases  with  only  one  lung,  the  patients  have  grown 
np  to  adult  life. 

A  peculiar  degeneration,  by  which  the  lung  is  converted  into  a  num- 
ber of  sacs  containing  air  and  serum,  the  sacs  communicating  with  the 
bronchi,  has  been  seen  in  a  few  instances. 

The  lobes  may  be  subdivided  by  deep  fissures.  An  accessary  lobe, 
separated  from  the  lung,  between  the  base  of  the  left  lung  and  the  dia- 
phragm, has  been  described  by  Rokitansky. 

There  may  be  hernia  of  the  lung,  with  absence  of  part  of  the  wall  of 
the  thorax. 

*  Arch.  f.  Heilkundc,  xix.,  p.  16(). 


There  may  be  tranapoaition  of  the  Inngs.  willi  s 
positioa  of  the  heart  and  the  abdominal  viscera, 


Ittr  changes  in  the 


tN  JURIES — BEBPO  RATIONS, 


Severe  oontiiaions  of  the  thorax  may  proiluce  mpturo  of  tlia  luugK, 
with  estravaeation  o(  blood  into  tiie  pleural  cavities. 

The  lungs  may  be  wounded  by  ii  frncttired  rib  and  by  peiiclniting 
weapons  and  projectiles.  Such  injuries  often  produce  bleeding  into  the 
ItiDg  tissue  and  inflammatory  changes.  The  lungs,  however,  exhibit  a 
considernble  degree  of  tolerance  for  such  injuries,  and  the  jMlients  often 
recover. 

Collections  of  pus  in  the  pleural  cavities,  the  mediastinum,  theliver, 
the  spleen,  the  kidneys,  and  the  peritoneal  cavity  may  perforate  the 
lungs. 

COXQESTIOX    AND    (EDEUA. 

These  two  conditions  are  regularly  uesociatcd  with  euch  oilier  in  tha  | 
lungs,  although  one  or  the  other  of  them  may  preponderate  in  different  I 
caseet. 

A  mwlerate  degree  of  congestion  and  wlenui  of  the  posterior  portion*  I 
of  the  lungs  is  often  found  as  a  result  of  post-mortem  changes. 

In  persons  who  have  been  comatose  from  any  cause  for  some  boan4 
before  deulh,  congestion  and  (edema  of  the  lungs  are  regularly  developed.  | 

With  dlsoitseof  the  heart,  kidneys,  and  Uinga,  the  congestion,  anda 
pecially  the  irdema.  may  be  excessive.     The  lungs  may  be  so  completely^ 
in&ltrat«d  with  serum  as  to  be  una^rated.     Such  a  solid  a>dema  of  t1 
lungs  is  sutBcient  of  itself  to  cause  death.    It  has  been  asserted  by  Welch' 
that  the  cause  of  such  an  excessive  oedema  is  a  paralysis  uf  the  left  %i^^ 
of  the  heart,  while  the  force  of  the  right  heart  is  unimpaired.     Sucb  ■ 
explanation  seems  to  be  plausible. 

Patients  confined  to  bed  for  a  considerable  length  of  time  may  d 
velop  congestion  of  the  dejiendont  portions  of  the  innga—hffponta/iccvn- 
ge»tioH.  The  aSectcd  portion  of  lung  is  shrunken,  congested,  and  im- 
perfectly aerated. 

U^UORnBAQE. 

Extravasations  of  blood  within  the  air  cavities  are  fonnd  with  thi 
general  diseases  which  produce  a  disposition  to  bleeding  in  different  purl 
of  the  body. 

Blood  from  the  bronchi  or  from  cavities  may  be  inB|>ired  into  the  url 
vesicles. 

Valvular  lesions  of  the  heart,  especially  of  the  mitral  valve,  areoftesl 
accompanied  by  the  production  of  hfemorrhagic  infarctions  in  the  Inngk^ 


I 
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These  infarctions  are  cireumacrtbed,  of  rounded  or  wedge-shaped  form. 
from  the  size  of  tt  walnut  to  that  of  an  orange.  Tliey  arc  of  dark-red 
color,  UDHerated,  the  air  passages  distended  with  blood,  and  are  often 
surrounded  by  a  zone  of  pneumonia  They  may  be  Kituated  in  any  part 
of  the  lungp,  bnt  are  most  common  in  the  lower  lobes.  When  they  are 
near  the  surface  of  the  lungs,  a  circumscribed  pleurisy  is  often  produced. 

Sach  infarctions  may  produce  death;  they  may  become  gangrenous. 
or  the  blood  may  become  absorbed,  or  they  may  be  gradually  changed 
into  a  smaller  mass  of  pigmented  fibrous  tissue. 

It  is  probable  tiiat  these  infarctions  are  produced  either  by  thrombo- 
sis of  brauchea  of  the  pulmonary  artery,  or  by  rupture  of  the  capillaries. 

Infarctions  of  smaller  size,  and  with  more  disposition  tobesnrrounded 
by  inflammatory  changes,  are  produced  by  emboli  from  the  right  side  of 
the  heart,  and  fi-om  thrombi  in  the  veins  of  pymmie  patients.  These  in- 
farctions are  usually  situated  near  the  surface  of  the  lung. 

Usemorrbages  with  rupture  of  the  lung  tissue  are  produced  by  severe 
iMntuBionB,  by  penetrating  wounds,  and  by  the  rupture  of  aueuriBms, 

EMPnYSEMA, 

Emphysema  is  of  two  kinds — interlobular  and  vesicular. 
Interlobular  Emphysema  is  produced  by  the  rupture  of  air  spaces 
Pand  the  escape  of  air  into  the  interstitial  tissue  of  the  lung.  Or  the 
I  jiDlmonury  pleura  may  also  be  ruptured  and  the  air  escapes  into  the 
^^learal  cavity,  or  into  the  mediastinum  and  from  thence  into  the  neck. 
BBncb  s  rupture  of  the  air  spaces  is  most  frequently  caused  by  broocho- 
[iKieamonia  with  consolidation  of  portions  of  the  lungs. 

Vesicular  Emphysema  is  a  dilatation  of  the  air  passages  and  vesicles 
Ffi|f  the  lungs.  A  temporary  emphysema  can  be  produced  in  a  variety  of 
PWByB.  The  bronchi  may  be  obstructed  in  such  a  way  that  the  air  can 
iDter  the  air  spaces,  but  caunot  escape  from  thorn,  A  portion  of  the 
longs  may  be  consolidated  or  compressed,  and  then  the  air  spaces  of  the 
rest  of  the  lungs  will  be  dilated.  Death  may  take  place  with  a  dilata- 
tion of  the  lungs,  which  remains  after  death. 

Permanent  emphysema  may  change  an  entire  lung  it  the  other  lung 
becomes  permanently  unaSrated;  it  may  change  portions  of  a  lung  it 
other  portions  are  consolidated. 

*'  Substantive  emphysema  "  is  a  term  which  is  now  nsed  in  a  clinical 
rather  than  in  an  anatomical  sense.  It  is  used  to  designate  a  group  of 
cases  in  which  there  are  regularly  developed  changes  in  the  shape  of  the 
thorax,  certain  characteristic  physical  signs,  a  liability  to  bronchitis,  to 
constant  and  spasmodic  dyspnoea,  to  venous  congestion  of  the  viscera 
and  of  the  skin.  In  patients  who  present  encb  symptoms  during  life, 
we  find  after  death  diffuse  changes  of  both  lungs,  of  which  dilatation  of 
the  air  spaces  may  form  a  part,     If  the  dilatation  of  the  air  spaces 


:  does        ^S| 

m 
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The  miicoits  membrane  of  the  bronchi  may  be  coated  with  mucns  or  1 
with  muco-pua.  The  muscnlar  coat  of  the  bronchi  may  be  thickened; 
their  entire  wall  may  be  thickened  and  infiltrated  with  cells;  they  may  1 
be  narrowed  nrdiiated;  they  may  be  surronndei]  by  zones  of  pnenmonia.  J 
The  c«tls  which  line  the  walls  of  the  air  spaces  are  increased  in  siie  and  1 
number.  The  walJB  of  the  air  spaces  are  more  or  less  thickened,  except  I 
in  the  case  of  come  of  the  air  spaces  which  are  dilated.  In  the  walls  of  J 
some  of  the  air  spaces,  those  which  are  thickened  as  well  as  those  which  I 
are  thinned,  are  formed  small  holes  (Fig.  115)  which  may  later  reach  <  I 
largo  size,  so  that  adjacent  air  spaces  become  fused  together. 
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In  Bome  cases  of  substantiveemphysema,  no  dilatatioD  of  the  air  spaces 
^stB.  In  many  of  the  fatal  caaes,  the  dilatation  is  but  moderate;  in 
it  is  very  marked.  The  dilatation  may  involve  the  air 
puEsitges  aloae,  or  both  the  uir  passages  and  the  vesicles.  It  is  not  ani- 
form.  but  involves  some  parts  of  the  lungs  more  than  others. 

The  arteries  throiigbout  the  lungs  and  in  the  walls  of  the  larger 
bronchi  may  have  their  coats  thickened.  The  capillaries  in  the  walls  of 
the  air  spaces  which  are  but  little  dilated  are  unchnnged.  Those  of  the 
diluted  air  spaces  are  separated  by  wider  intervals;  they  may  be  smaller; 
it  is  said  that  they  may  be  obliterated. 

The  right  ventricle  of  the  heart  may  be  dilated  or  hypertrophied,  or 
both.  There  may  be  veooas  congestion  of  the  pia  mater,  the  stomach, 
the  small  intestine,  the  liver,  the  spleen,  the  kidneys,  and  the  skin. 
There  may  be  dropsy. 

ATELECTASIS. 

A  collapsed  and  unaerated  condition  of  portions  of  huig  tissue  is 
ptlier  congenital  or  acquired. 

(1)  In  congenital  atelectasis,  portions  of  the  lungare  firm,  non-cropi- 
,  of  a  dark  blue  or  purple  color,  depressed  and  smooth  on  section. 

Ibese  portions  can  usually  be  artificially  inflated,  and  then  cannot  be 
{stingnished  from  the  surrounding  pulmonary  tissue.  This  condition  is 
roduced  by  the  inability  of  the  child  after  birth  to  fully  inflate  its  lungs, 
hber  from  want  of  suiBcient  vitality  or  from  obstruction  of  the  brouchi. 
f  the  child  lives  for  some  time,  and  the  collapaod  lobules  are  not  in- 
■d,  they  become  hard  and  dense. 

(2)  In  youog  children,  the  smaller  bronchi  may  become  obstructed 
f  the  inflammatory  products  of  bronchitis,  and  the  corresponding  air 

nclefl  will  then  collapse,  We  then  Snd  scattered  through  the  lungs 
idUpsed  lobules  like  those  in  the  new-born  child.  luflamniatory  changes 
lay  be  subsequently  developed  in  the  collapsed  lobules. 

(3)  In  adults,  large  or  small  portions  of  lung  tissue  may  become 
Bollapsed  aa'the  result  of  bronchitis,  of  stenosis  of  a  large  bronchus,  of 

mpression  of  a  bronchus,  of  paralysis  of  the  pneumogastric,  of  com- 
preaeion  of  the  lungs  by  fluid  or  by  new  growths,  and  of  long-continued 
feebleness  of  the  act  of  respiration. 

OANORBNE   OF  THE    L0NG8. 

It  is  customary  to  distinguish  two  forms  of  gangrene  of  the  lung:  the 
ircamaoribed  and  the  diffuse;  yet  both  can  occur  together. 

Circnmscribed  gangrene  occurs  in  the  form  of  one  or  more  rounded 
or  irregular  rausaes  of  variable  size.  The  gangrenous  portion  of  lung  is 
at  Brat  brown  and  dry.  The  surrouuding  luug  tissue  is  cong 
'■edematous,  or  iuBltrated  with  blood,  or  inflamed.     If  the  gangrenous 

18  is  near  the  pleura,  the  latter  will  be  coated  with  Bbrin.    Gradually 
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the  gaiigreiiotis  portion  of  lung  asetime^  a  rlirty  green  color  and  a  pntri'd 
odor.  It  becomes  eoft.  brokeu  down,  and  Bcparatcd  from  the  surround- 
ing long.  The  blood-vessels  may  be  obliterated  by  thrombi,  or  eroded, 
ao  that  there  are  profuse  hsemorrhageB. 

8uch  a  gangrenons  process  may  extend  to  the  adjacent  Iniig  tissue, 
or  a  zone  of  gray  or  red  bepatuation  or  of  connective  tissue  may  be 
formed. 

The  fluid  from  the  gangrenous  lung  may  paae  into  the  bronchi  and 
be  expcctorateii;  or  it  may  run  from  one  bronchus  into  another,  «nd  «t 
up  new  gangrenous  foci  or  diffuse  gangrene. 

The  pulmonary  pleura  may  he  perforated,  and  a  gangrenons  pleuriay 
produced. 

Diffuse  gangrene  may  follow  the  circunijacribed  form;  it  may  com- 
plicate lobar  pDeitmoniii,  or  occur  as  an  idiopathic  condition.  A  large 
part  of  a  lobe  or  of  an  entire  luDg  becomes  greenish,  putrid,  and  soft, 
and  the  pulmonary  pleura  is  inflamed.  There  may  be  hsmorrhagca  from 
eroded  veKEels.     There  may  be  general  aepticffiiuia. 

Various  forms  of  bacteria  may  be  present  in  gungreuous  areas  of  the 
lungs,     Among  those  frcqnently  present  is  the  Staphylococcus  pyogenes 


The  inflammations  of  the  lung,  as  distiuguishod  from  thorn  of  the 
bronchi  and  pleura,  are  called  '*  pneumonia." 

Id  the  present  state  ot  our  knowledge,  the  clasBiBcation  of  the  dif- 
ferent forms  of  pneumonia  must  be  an  arbitrary  one.  We  describe  sepa- 
rately: 

Acute  lobar  pneumonia. 

Broncho-pneu  monia. 

Secondary  and  complicating  pneumonia. 

The  pneumonia  of  heart  disease. 

Interstitial  pDeumouio. 

Tubercular  pneumonia. 

Syphilitic  pneumonia. 

/.  Acute  Lobar  Pneunioiiin. 

This  is  an  acute  exudative  inflammation,  which  involves  regularly 
the  whole  of  one  lobe,  or  the  larger  part  of  one  lung,  or  portions  of  both 
lungs.  It  is  an  infectious  inflammation,  attended  with  the  growth  in  the 
lung  of  pathogenic  bacteria;  most  frequently  the  "  Diplococcns  pneo- 
moniie"  of  Fraenkel,  less  frequently  the  bacillus  described  by  Fried- 
ISnder.  Apparently  there  are  also  irregular  forms  of  lobar  pnenmoni* 
attended  with  the  growth  of  other  species  of  biicteria. 

Tbe  inflammation  is  of  pure  exudative  type,  characterized  by  con- 
gestion, emigration  of  white  blood-cells,  diapedesis  of  red  blood-oella. 
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mnd  ezudatioQ  of  blood-plasma,  while  the  tissue  of  the  hiDg  itself  ts  but 
little  changed. 

During  the  first  hours  of  the  inflammHtioD,  only  irregular  portions  of 
iho  lobe  which  is  to  be  inflamed  are  involved ;  later,  the  entire  lobe. 
The  lung  is  congested,  (Bdematous,  tough,  but  not  consoli dated.  The 
air  spaces  contain  granular  matter,  fibrin,  pus-cells,  red  blood-cells, 
and  epithelial  cellE.  The  epithelium  remaining  on  the  walls  of  the  air 
spaces  is  swollen  ;  there  are  large  nuuibers  of  white  bluod  cells  in  the 
■  ospillaries.     The    larger    bronchi  are  congested    dr}     ur  coated  with 


and  rBduced. 


Httncua  ;  the  small  bronchi  contain  the  same  inflammatory  products  as  do 
the  air  spaces.  The  pulmonary  pleura,  as  a  rule,  is  not  coated  with 
Ibrin.     This  is  called  the  stage  of  "congestion,"    The  stage  of  con- 

PgMtioQ  regularly  only  lasts  a  few  hours,  but  it  may  be  protracted  for 
Kveral  days. 

When  the  exudation  of  the  inflammatory  products  has  reached  its 
full  doTuIopment,  the  presence  of  these  products  within  the  air  spaces 
and  bronchi  causes  the  lung  to  he  eolid,  and  at  this  time  the  lung  is 
said  to  be  in  the  condition  of  "red  hepatization."    The  lung  is  now  i 


THE    RKRPIKATORT    9TSTEM. 


^ 


23K 

coDNolidated,  rcij,  its  cut  svcliun  looks  granular,  tbegrauulea  corri?8pond- 
ing  lo  the  pluga  ot  inflitinmatory  matter  within  the  uir  vjiaccs.  Fur  some 
titn«  after  death  the  iuSammatory  products  reuiHin  solid  and  the  cut 
sectiun  of  the  luug  dry;  but  later,  with  the  commencennent  of  post-mor- 
tem  changes,  these  products  soften  and  the  cut  section  is  covered  with  a 
gninious  fluid.  Tho  air  resides,  the  air  passages,  the  small  bronchi,  and 
sometimes  the  large  bronchi,  are  filled  and  distended  with  fibrin,  pun- 
cells,  red  blood-culls,  and  epithelium,  and  may  coutain  large  uumbers  of 
bacteria  (Fig.  116).  In  spite  of  ihe  pressure  on  the  walls  of  the  air 
jipaees,  the  blood-vessels  in  their  walls  remain  pervious.  The  pulinonarj 
pleura  is  coated  with  Gbrin  and  the  interstitial  connective  tissue  ot  the 
lung  is  infiltrated  with  fibrin.  The  hepatixed  lobe  is  iuRreased  in  siio. 
aometimes  so  much  so  as  to  compress  the  rest  of  the  lung.  About  one- 
fotirth  of  the  fatal  cases  die  in  the  stage  of  red  heputization,  at  an;  time 
from  twenty-four  hours  to  eleven  days  after  the  initial  chill. 

After  the  air  spaces  have  become  completely  filled  with  the  exudation, 
if  the  patient  continues  to  live,  there  follows  a  period  during  which  the 
exudate  Iwcomee  first  decolori/.ed  and  then  degenerated.  This  ia  the 
])eriod  of  "gray  bepaliztitiou."  The  lung  remains  solid,  its  color  changes, 
first  to  a  mottled  red  and  gray,  then  to  a  uniform  gray.  The  coloring 
mutter  is  discharged  from  the  rod  blood-cells  and  the  exudate  begins  to 
degenerate  and  soften.  The  lung  is  found  passing  from  red  to  gray 
hepatization  at  any  time  between  the  second  and  the  eighteenth  day  of 
the  disease.  It  ia  found  completely  gray  at  any  time  from  the  fourth 
to  the  twenty-fifth  day.  About  one-half  of  the  oases  die  in  the  condi- 
tion of  mottled  red  and  gray  hepatization  ;  about  one-fourth  in  the  con- 
dition of  gray  hepatization. 

If  the  {lalients  recover,  the  eindate  nndergoea  still  further  degenera- 
tion and  softening  and  is  removed  by  the  lymphatics.  This  is  the  stage 
of  "resolution."  It  should  commence  immediately  after  defervescence 
and  be  oompleted  witliiu  a  few  days.  But  it  may  not  begin  until  a 
number  of  days  after  defervcs<:cuce,  or  it  may  be  unusually  protracted. 

The  pneumococcus  of  Fraenkel  (often  also  called  the  IMplococcu^ 
pueumoniie  of  Fraeukel  and  Weichselbaum)  is  the  bacterium  most  often 
present  in  the  lungs  in  acute  lobar  pneumonia,  and  the  form  which 
there  ia  much  reason  to  believe,  in  the  large  proportion  of  cases,  to  hv 
the  cause  of  the  disease.  This  germ  is,  in  general,  round  or  oval  in 
shape,  and  is  apt  to  occur  in  pairs  or  often  in  longer  and  shorter  chains 
(see  Fig.  110).  In  the  tissues,  the  individual  bacteria  are  freqneutlv 
smaller  at  one  end  than  at  the  other,  so  that  they  appear  lanceolate.  Tiiej 
are,  in  the  tissues,  surrounded  by  a  gelatinous  capsule.  The  Diplocoocus 
pneumoniae  is  readily  stained  by  Gram's  method. 

It  may  be  artificially  cultivated,  but  its  growth  is  very  meagre  below 
36''-37''  C,  or  the  temperature  of  the  body.     As  at  this  temj>eratare 
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gelatin  Is  finidified,  it  is  nsually  grown  on  agar.  On  this  it  forms  a 
delicate  grayish,  transparent  growth  which  ie  very  seneitive  to  the  re- 
action of  the  nutriment,  requiring  a  very  slight  alkalinity.  The  growth, 
at  best,  is  not  voluminous.  It  does  not  apparently  grow  at  all  on  pota- 
toes. In  beef  tea  it  forms  a  uniform  cloudiness  and  a  granular  sedi- 
ment. 

A  vory  marked  peculiarity  of  this  germ  is  that  it  rapidly  loses  its 
virnlence  in  artificial  enltnres.  Inoculated  subcutaneously  into  rabbits, 
mice,  and  guinea-pigs,  the  pure  cultures  usually  induce  a  fatal  septi- 
ca>mia  but  no  pneumonia.     If,  however,  the  virulence  of  the  organism 


be  reduced  by  artificial  cultivation,  the  subcutaneous  luov-ulation  may 
induce  a  typical  pneumonia,  as  may  also  the  intrapulmonal  injection  of 
the  virulent  cultures 

An  organism  identical  with  the  Diplococciis  pneumoniie  appears  not 
infrequenth  to  occur  in  the  mouths  of  healthy  persons 

There  is  a  form  of  lobar  pneumonia  in  which  the  inflammation  is  not 
eimply  an  exudative  one,  but  there  is  also  a  growth  of  new  connective 
tissue  in  the  walls  of  the  airspaces  and  in  their  cavities  (Fig.  117). 


'  For  a  r^umS  ot  the  studies  on  the  bacterial  origin  nf  a 
cotuuU  Bavmgarlen'i  "  Mykolo^e,"  page  2S6  el  xi/. 
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This  coinlitioii  lias  been  usually  described  aa  a  cUronif  inflammation  1 
followiug  an  ordinary  lobar  pneumonia.  It  seeraa  really  to  be  from  the  I 
outset  a  special  form  of  pnetimonta.  For  we  6tid,  In  patients  who  I 
bave  not  been  sick  for  more  than  a  few  days,  that  the  iineumonia  alremil;  [ 
has  its  charuoteriatic  form.  Still  further,  cren  In  its  earlier  etagcs  the  1 
clinical  history  is  eomewhat  diHercnt  from  that  of  an  ordinary  lobar  I 
pneumonia. 

If  the  patient  dies  within  three  weeks  of  the  commencement  of  the  | 
]>neumoniaj  we  find  one  or  more  lobes  coneolidated  bnt  not  much  c 
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larged.     The  hepatization  is  smooth  and  dense.     The  walla  of  the  air  1 
Hjiaces  are  thickened  and  coated  with  an  Increased  number  of  ttpithelial  V 
cells.     8ome  of  the  air  spaces  contain  only  fibrin  and  pus,  bat  in  othera 
there  is  new  connective  tissue,  basement  substance  and  cells  (Fig.  118). 
In  this  new  tiseue  there  may  be  new  blood-vessels,  which  can  be  arti-  , 
Gcially  injected  fmm  the  vesaeU  of  the  Inng  (Fig.  IIS). 

If  the  patient  lives  for  several  months,  we  lind  the  Inng  very  denafrl 
and  smooth.  The  growth  of  new  connective  tissue  is  more  ext«ii8iT^| 
the  nir  spaces  are  completely  filled,  their  walla  are  much  thickened,  and  I 
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s  places  the  Inug  tissue  is  conipletelj-  cimnped  into  smooth  con- 


I 


aui]  reduund. 


U.  Broncho-pnevmonia  (Capillnry  Bronc/iilis,  Lohnlnr  Pneiununui, 
Cularrkal  Pneumnnia). 

This  is  the  ordinary  pneumonia  of  yonng  children;  it  \&  frequent 
also  in  young  persons,  but  not  us  common  in  adults. 

In  cbildron,  it  seems  to  be  due  to  the  same  causes  which  produce 
lobar  pneumonia  in  adults:  to  the  poisons  of  the  different  infections 
diseases;  to  the  inhalation  of  irritating  substances  and  gases,  and  of  the 
bacteria  which  produce  suppuration. 

In  adults,  the  disease  may  present  itself  to  as  in  a  variety  of  ways: 

1,  The  patients  have  an  ordinary  attack  of  catarrbul  bronchitis  lusting 
forseTeral  days.  Instead  of  getting  well  promptly,  however,  the  patients 
continne  to  congh  and  to  feel  sick,  and,  on  examining  the  chest,  we  Hud 
a  circumscribed  area  where  there  is  dulness  on  percussion  and  loud, 
liigh-pitched  voice.  This  consolidation  of  the  lung  does  not,  however, 
last  very  long,  and  the  patients  make  a  good  recovery. 

2.  The  patients  are  suddenly  attacked  with  a  very  severe  and  gen 
eral  brottcbo-pneumonia.     There  are  cliills,  a  rapid  rise  of  temperature 
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lieniluche,  pgiiie  in  tbe  bock  and  clieet,  vouiiting,  great  proetntttoti,  • 
rapid  pulse  which  soon  becomes  feeble,  very  bad  breathing — rapid, 
labored,  and  insnSiciont — venous  congestion  of  the  skin  and  of  thfi  vi»- 
cerii,  cough,  at  first  dry,  then  with  profuse  mucns  and  blood-stained: 
sputa,  sleeplessness,  restlessness  anddelirinm,  and  albumin  in  the  urine. 
There  are  coarse  subcrepitant  and  crepitant  r&les  over  both  lungs,  sibi. 
laTit  and  sonorous  breathing;  tlie  percussion  note  is  normal,  or  exagge- 
rated, or  dull.  The  disease  Issts  for  from  seven  to  fourteen  day«,  ami  is 
very  apt  lo  prove  fatal. 

3.  There  is  a  form  of  broncho-pneumonia  in  adults  which  resembles 
lobar  pneumonia.  There  is  a  general  catarrhal  bronchitis,  withbroncho- 
pneumonia  and  consolidation  of  one  or  more  lobes.  The  symptoms  and 
physical  bigna  are  like  those  of  lobar  pneumonia,  but  with  some  differ- 
ence. The  invasion  of  tbe  disease  ig  not  as  sudden,  the  pulso  is  more 
rapid,  the  cerebral  symptoms  are  more  constant,  the  expectoration  ia 
like  that  of  bronchitis,  the  physical  signs  are  more  slowly  developed,  tbo 
duration  of  the  disease  is  rather  longer  and  resolution  is  slower. 

4.  There  is  a  form  of  broncho-pneumonia  which  resembles  acute 
phthisis.  The  patients  have  a  cough  with  expectoration,  at  first  mucou^ 
ttftcrwurd  mnco-purulent.  There  is  a  moderate  fever,  with  evening  exa- 
cerbations and  sweating  at  night.  The  patients  steadily  lose  flesh  and 
strength.  The  physical  signs  are  those  of  bronchitis  and  of  oonsolido^ 
tioii  of  parts  of  tbe  lung.  The  disease  is  protracted,  continuing  as  long 
as  ten  weeks,  and  is  apt  to  prove  fatal. 

With  substantive  emphysema  there  may  be  devoloj>ed  a  subacute  or 
chronic  bronuho-pneuitLunia. 

The  essential  or  constant  lesion  of  broucbo-pueumonia  is  an  intlam-  ' 
matiou  of  the  walls  (not  the  mucous  membrane)  of  the  bronchi,  and  of  the  * 
air  Bpacca  immediately  surrounding  the  inflamed  bronchi.     The  walls  of  ' 
the  bronchi  are  thickened  and  infiltrated  by  a  growth  of  new  cells.    Tbe 
walls  of  the  air  spaces  are  thickened,  their  cavities  ar«  filled  with  fibrin, 
pus,  and  epithelium,  or  with  new  connective  tissue.     The  inflammation 
involves  the  medium  sized  and  smaller  bronchi  of  both  lungH,  but  is  not 
everywhere  equally  severe;  in  some  parts  of  the  lungs  the  lesions  are 
much  more  marked  than  in  others.     In  some  of  the  cases  there  ar 
other  changes,  except  some  general  congestion  of  the  lungs.     In  other 
oases  there  may  be  added  a  catarrhal  inHammatiun  of  the  mucous  mem- 
brane of  the  bronchi,  diffuse  consolidation  of  parts  of  tbe  lung,  pleurisy, 
dilatation  of  tbe  inSamed  bronchi,  areas  of  atelectasis,  simple  or  tuber- 
cular inflammatinn  of  tbe  bronchial  glands. 

The  trachea  and  the  larger  bronchi  are  congested  and  coated  with 
mucus.  The  smaller  bronchi  contain  pns,  their  walls  are  thickened  end 
infiltrated  with  cells,  and  they  may  bo  dilated.     Around  many  of  the 
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small  broucbi  are  narrow  zones  of  congeation  or  hepatizatioo.  The  rest 
of  the  lungs  is  congested  and  csdeaiatotis. 

Or  the  aonea  of  peri  bronchi  tic  pneumonia  are  larger,  so  that  a 
section  of  the  lung  ie  mottled  with  little  whitieh  nodules,  each  nodule 
corresponding  to  a  cut  bronchus  surrounded  by  ila  zone  of  pneumonia. 

Or  between  theee  zones  of  penbronchitic  pneumonia  are  arefts  of 
djfTase  hepatization  which  render  portions  of  the  lung  completely  solid 
(Fig.  120). 


K 
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Or  there   may  be  areas  of  atelectasis  corresponding   to   occluded 
roncbi. 
There  is  often  a  thin  layer  of  fibrin  on  the  pulnionary  pleura.     The 
pbronchial  glands  are  the  seat  of  simple  or  tubercular  inflammation. 

The  dilatation  of  the  bronchi  ia  not  constant.     When  preaent,  it  is  of 
rilie  cylindrical  character  and  involves  the  medium-sized  bronchi  for  u^ 
I  considerable  part  of  their  length.     Such  dilated  bronchi  are  each  of  the^ 


■lU 


PIRATOKV   SYSTKM. 


snrrounrietl  by  a  narrow  zone  of  pneumoniit;  tlie  iiiterrening  lung  tis«ao 
may  be  still  aSnitcd  or  heputiiiod. 

Id  tlieue  peri lironchi tic  zones  of  pneumonia,  the  thickening  and 
cellular  inSltration  which  exist  in  the  walls  of  the  bronchi  extend  also  to 
Iho  waits  nf  the  air  splices.  Tbe^e  walls  are  thickened  and  lufiltntti^I 
with  celts,  while  the  cavities  of  the  vesicles  are  filled  with  pus  and  epi- 
thelium, or  with  tissue  rcsf^mbling  granulation  tissue  (Fig.  131).  la  the 
diffuse  hepatization,  the  air  vesicles  are  filled  with  epithelium,  pus,  and 
fibrin  in  varying  proportion  and  quantity;  the  walla  of  the  air  spaces 
remain  unchanged. 


Vta.  in,— BB0M»a-niniHOvu  a  a; 
■  nmktle  mnulnlng  urituiinxl  Unoe  In 
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Tho   portions  of   lung  which  are  not  hepatixcd  are  congested  and 
(edematous.     The  cuvilies  of  the  vesicles  are  dimiuitshed  by  thv  enlarged   I 
rapillarioG,  the  epithelium  is  swollen,  and  in  many  vesicles  a  few  pus  or 
epithelial  cells  are  to  be  found.  ' 

Such  a  broncho-pneumonia  differs  from  the  ordinary  lobar  pneumonia 
very  decidedly.     The  inflammatory  process  is  not  a  superficial  one,  resalt- 
iug  only  in  filling  the  bronchi  and  air  spaces  with  inflammatory  producte, 
but  it  affects  also  the  tissue  of  the  lung,  infiltrating  the  walls  of  tb«  i 
bronchi  and  of  the  air  spaces. 
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This  iiiterstitinl  character  of  the  inflammation  seems  to  be  the  reason 
whv  the  disease  is  often  protracted  and  Bometinies succeeded  byachronic 
inflammation.  This  ohronic  condition  we  will  call  "  Persistent  Broncho- 
pneumonia." 

The  original  acute  broncho-pneumonia  is  encceeded  by  a  chronic  in- 
flammation involving  especially  the  interstitial  tissue. 

This  inflammation  may  involve  only  some  nf  tho  smaller  bronchi  ami 
small  zones  of  vesicles  around  them,  and  then  a  section  of  tho  lung  wilt 
seem  to  be  studded  with  flbrons  nodules.  Or  all  the  bronchi  of  some 
part  of  the  Inug  will  be  inflamed,  the  peribronohitlc  zones  of  pueamonia 
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will  become  continuous,  and  so  part  of  a  lobe  or  an  entire  lobe  becomes 
I  converted  into  a  dense  mass  of  connective  tissue.  The  air  vesicles  are 
obliterated  by  the  new  connective  tissue,  the  interlobular  septa  and  the 
pulmonary  pleura  are  thickened  (Fig.  13i),  and  the  inflamed  brouchi 
may  be  dilated.  The  blood-vessels,  however,  are,  for  the  most  part,  not 
obliterated,  so  that  the  lung  does  not  become  necrotic  or  degenerated,  al- 
though occtuioually  areas  of  cheesy  degeneration  exist. 

///,  Secondary  and  Complicatiny  Pneumonia. 
Inflammation  of  the  lunge  occurs  frequentlyasa  complicating  condi- 
tion with  lesions  of  the  brain  and  spinal  cord,  with  pyeemia,  with  the 
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continaed  fevers,  after  injurioe  tind  surgicul  operations,  and  in  pHtients 
who  are  couGued  to  bed  for  a  long  time  from  any  cause. 

The  pneumoDitt  developed  in  tliese  cases  may  follow  one  of  two  dif- 
ferent types. 

1.  Part  of  the  lung,  usually  the  posterior  portion,  is  congested, 
leathery,  only  partly  aerated,  and  mottled  by  irregular  patches  of  red 
or  gruy  hepatization  which  have  no  relation  to  the  bronchi.  In  the 
hepatized  portions  of  lung,  the  air  spnceg  are  filled  with  pus  and  fibrin. 

'i.  The  inflaminatjon  has  the  characters  of  a  broncho-pueumonia. 
The  small  bronchi  are  lilkd  with  pus,  their  epithelium  is  altered,  their 


walls  arc  infiltrated  with  pus,  and  around  each  bronchus  is  a  tone  of  air 
resides  filled  with  pus  and  fibrin.  The  lung  is  mottled  with  little  whitish 
nodules,  corresponding  to  the  bronchi  and  the  peribronchitic  tones, 
and  between  these  there  may  be  a  diffuse  hepatization. 

In  children  eulfering  from  diphtheria,  with  pseud o- membranes  con- 
taining pathogenic  bacteria  in  the  fauces  and  upper  air  passages,  a  sec- 
ondary pneumonia  may  apparently  occur  as  the  result  of  the  entntncv 
into  the  lung  spaces  of  the  germs  from  above  (Fig.  123). 
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TV,   The  Pneumonia  of  Heart  Disease. 

Lesiona  of  the  aortic  and  mitmi  valves,  and  dilutation  of  the  left  ven- 
tricle, often  produce  a  diffaae,  chronic  inflammation  of  both  hiDgs  ot  u 
peculiar  character.  This  condition  is  often  called  pigment  induration, 
or  brown  induration,  but  it  ia  really  a  chronic  pneumonia. 

The  lungs  are  diminished  in  size,  unJ  of  u  peculiar  yellowish -pink 
color,  mottled  with  apota  of  black  or  brown  pigment.  The v  are  not  con- 
gested, hut  are  of  a  dry,  leathery  consistence;  or  portions  of  them  may 
be  in  the  condition  of  a  smooth  red  hepatization.  The  appearance  of 
these  lungB  may  be  modified  by  the  presence  of  hsemorrhagic  infarctiona 
by  the  pre-existence  of  emphysema,  or  by  oedema. 


Minute  examination  of  these  lungs  shows  fonr  separate  pathological 
oouditions. 

1,  A  change  in  the  capillaries  in  the  walla  of  the  air  spaces.  These 
capillaries  are  dilated  and  tortuous,  so  that  they  project  into  the  cavities 
of  the  veeicles.  The  degree  of  the  dilatation  varies  in  the  different 
Innga;  in  some  it  is  very  marked,  in  others  but  light. 

2,  A  thickening  ot  the  walls  of  the  air  spaces,  due  partly  to  the  dila- 
tation of  the  capillaries,  partly  to  a  growth  ot  smooth  muscle,  and  partly 

a  growth  of  connective  tissue.     The  degree  of  the  thickening  varies 
I.Tery  much  in  different  cases. 
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3,  A  formation  of  black  or  lirown  pigment  in  the  sliape  of  granule*' 
and  email  luassos.  This  ie  depositci]  in  the  wulls  of  the  veaiclM,  in  the 
interstitial  connective  tisaiie,  untl  in  the  new  cells  wilhiu  the  veaicle>s. 

4.  A  formation   of  i-clli*  within  the  air  spaces.     The  walla  of   t 
vesicles  are  coated  with  a  layer  of  flat,  nucleated  cells.     Similar  ccll^ 
or  Bwoilen  and  granular  cells,  are  present  in  the  cavities  of  the  vesicle*' 
(Fig.  124).     If  these  cells  are  numerous,  the  cavities  of  the  vesicles  are 
filled,  and  there  results  a  smooth  red  hepatization. 

V.  Intei»tilial  Pneumonia. 
Motli'raledegreesof  inflammation  of  the  lung,  with  the  production  of 
interstitial  connuctive  tissue,  are  common.   Such  u  development  of  inter- 
stitial pneumonia  as  to  ooustituteadiseaaebjr  itself  is  comparatively  rare. 
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Causes. — Well-marked  interstitial  pneumonia  follows  attacks  ol 
broncho-pneumonia;  severe  attacks  of  pleurisy  which  leave  behind  «• 
tensive  adhesions;  chronic  hronchitis:  and  the  inhalation  of  the  dust  of 
coal  or  stone, 

JjesioiM. — The  influmniatory  changes  are  regularly  confined  to  aa% 
lung,  except  in  the  cases  of  inhalation  pneumonia.  This  lung  is  thickly 
covered  with  old  adheeious,  its  pulmonary  pleura  is  thickened;  the  lung 
itself  is  small.  Bauds  of  dense  fibrous  tissue  extend  from  the  pleura 
into  the  lung.  There  is  a  growth  of  connective  tissue  in  the  septa 
luecn  the  lohules,  around  the  bronchi  and  the  blood-vesaels,  and  in  thi 
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walle  of  the  air  spaces  (Fig.  135).  The  cavities  of  the  air  spaces  are  com- 
presaod  and  ohliteratsd.  The  mucous  tuembraQe  ot  the  bronchi  is  the 
seat  of  chronic  catarrhal  iuflammation.  The  nails  of  the  hroDchi  may 
be  thickened  &nd  their  lumen  narrowed;  or  their  walls  may  be  thinned 
with  the  formittioo  of  bronchiectasife. 

The  other  lung  is  large  and  emphyaematous. 


0(  Hhlth  the  wnllB  are  InHltraleel  iuilI  the  favltiea  flIlsJ  wtlli 

Suppurative  iuterBtitial  pneumonia  is  sometimes  produced  in  cases  of 
septicaemia.     The  pulmonary  pleura  is  coated  with  fibrin,  the  bronchi 
contain  pus, 'portions  of  the  lung  are  hepatized,  and  the   interlobular 
I  septa  are  infiltrated  with  pus. 

VI.   Tubercular  Pneumonia. 
The  lungs  may  become  the  seat  of  tubercular  inflammation  as  part 
f  the  lesions  of  an  acute  general  tuberculosis,  or  tJiey  may  be  affected 
r  localized  tubercular  in&ammations. 
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The  loouliiiMl  tubercalar  iiiflaiiimatioiii!  may  conveniently  lie  de- 
Ncribed  under  the  numcfl  of:  Acnte  miliary  Uiburculosia ;  Subacute 
,  miliary  tnborculosiE;  Chronic  iiiiliiiry  tuberculosis;  Acute  pbtliJsis  ttntl 
Chronic  phthisis. 

Acute  Miliary  Tahereulosis. — The  acute  developmeut  of  miliary 
tubercles  in  the  lungs  ig  neually  only  part  of  general  taberculods,  ai- 
though  the  lesiou  miiy  tie  must  esteneive  in  the  lungs. 


I 

I 


Vm    l«7. 
FomiHl  i>f  wKvnl  Ur  vhIcIm  OUed  wi 
tvKintilUig  grannlitloD  Umi? 

Both  InngB  are  usually  involved,  but  the  distribution,  nnmbor,  nxze, 
and  character  of  the  miliury  tubercles  differ  in  different  cases. 

The  larf^r  bronchi  are  the  seat  of  caturrhiil  inflammation;  the  lung 
tissue  is  congested;  the  air  gpacee  contain  ejiithelium,  pus,  and  fibrin  in 
email  quantity. 

The  tubercles  are  found  in  the  parenchyma  of  the  lung,  in  the  cou-  i 
nective  tisane  forming  the  septa,  along  and  in  the  walls  of  the  bronchi  I 
and  blood -veBsels,  and  in  the  pulmonary  pleura. 


r 
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Tbeyare  scattered  singly  through  the  lungs,  or  aggregated  in  groHjis. 
They  may  be  separated  by  considerable  interspaces,  or  so  close  together 
that  the  lung  is  rendered  nearly  solid.  Some  are  eo  samll  and  trans- 
parent that  they  can  hardly  be  seen  with  the  naked  eye;  others  are 
larger  and  more  opaque.  In  children's  lungs,  large  masses  are  found  of 
the  same  structure  us  miliary  tubercles. 

When  WG  examine  miliary  tubercles  as  they  exist  in  different  lungs, 
it  Iwcomes  evident  that  they  are  not  all  of  the  same  structure.    We  find: 

1.  Miliary  tubercles  composed  entirely  of  amorphous  granular  mat- 
ter, with  a  few  shrunken  cells  and  an  external  zone  of  pus  culls.  These 
■^ao^ot  bo  said  to  have  any  definite  anatomical  structure.     In  some  of 


^{^(j^^STA^  _,^^;5fe>A 


Pomwl  of  a  bUDiber  of  Air  vpslcltv,  aom**  con  lain!  iik  tubervLij  tisHue.  othera  puKnod  epllheliutu. 

thorn,  the  outlines  of  the  walls  of  the  air  apaces  are  still  visible;  in 
others,  they  are  lost  in  the  cheesy  mass. 

2.  Miliary  tubercles  composed  of  a  group  of  air  spaces  of  which  the 
walls  are  infiltrated  and  the  cavities  filled  (Fig.  126).  The  walls  of  thu 
air  spaces  are  infiltrated  with  granulation  tissue  or  tubercle  tissue;  as 
the  infiltration  progresses,  the  blood-vessels  are  obliterated.  Such  an 
inSltration  may  involve  syrametricnUy  the  whole  of  the  wall  of  an  air 
apace,  or  only  a  jtorUon  of  the  wall.  The  cavities  of  the  air  spaces  are 
filled  with  tubercle  tissue,  or  with  epithelium,  fibrin,  and  pns. 

In  some  of  these  tubercles,  the  tubercle  tissue,  both  in  the  walls  of 
the  air  spaces  and  in  their  cavities,  is  well  developed  (Fig.  127);  then  they 
look  like  little  tumors  replacing  the  luug  tissue.     In  others,  the  outlines 
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iif  the  walld  of  tlie  vesicles  are  preserved,  granulalion  t'lMoe  pn^dotni- 
iiatos,  tbe  cuvitiifs  of  the  vesicles  coiitniii  [>iis,  epithelium,  fibrin, and  lese 
tubercle  tissQc  (Fig.  l'^8);  tlion  tlie  tnbercles  look  like  little  arras  of  a 
composite  liepiitizatioii. 

In  udultB  Buch  tubercica  are  smaJI,  but  in  childrea  tbe;  ma;  reach  ■ 
Urge  size. 

3,  Miliary  tubercles,  formed  by  the  infiltratioii  of  the  wall  of  a  bron 
chiole  or  air  pus^ugc  with  tul)ercle  tissue  ur  graDQlutioo  tisaue.  This 
infiltration   is  apt  to  involve  only  one  aidu  of  the  bronchiole  or  air  pas- 


s^t^7W^.k 


.     iTlir  nU-  iir  U«  huMlll  itUIHt  to  irthor  elsuuiiiU  I*  nllKhUr  Fi 

sage.     It  mity  be  cotifiiu'd  lo  this  or  it  may  extend  to  the  walls  of  ihff  | 
jidjacent  vesiclea.    The«'  vesicles  may  remain  empty,  they  may  be  dilatwl, 
or  they  may  be  flUed  with  tubercle  tissue  or  with  epithelium,  fibrin,  and 
pus. 

4.  Miliary  tulwreles.  formed  by  the  infiltration  of  the  walla  of  small  I 
bronchi  with  tubercle  tissue  or  granulation  tissue.  The  infiltration  oft«o  | 
extends  to  the  surrounding  nir  spaces  so  as  to  form  tubercles  of  large  ai«. 

In  all  these  miliary  tubercles,  ihere  is  often  cheesy  degenermtioa  ef  J 
the  central  portions. 
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T a bercle  bacilli  can  be  demonstrated  in  moat  of  thc^e  miliary  tubercles, 
especially  in  those  which  have  nudergone  cheeBV  degeneration  (Fip.  129). 


Subacute  Miliary  Tuberculosis  — The  disease  involTeB  only  the  apex 


CoNaoLiDATiOH  or  TBS  LnnG, 


of  one  Ittng,  or  one  lobe,  or  portions  of  both  Inngs.     The  iuflammatiou 
may  rontinne  for  weeks  or  months,  then  stop  and  the  patient  recover. 
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Or  the  pgtient  may  have  a  numhcr  of  attacks,  from  each  one  of  which  he 
recovers.  Or  the  disease  luay  coutiDue,  extend,  and  canee  death  within 
a  few  months.  Or  it  mny  be  succeeded  by  chronic  miliary  Luberciiloai*. 
The  miliary  tubercles  ure  small.  Mmt  gf  theni  are  formed  within 
the  air  epaccs  or  arouod  the  broncliioles.  They  are  composed  principally 
of  tubercle  tiesue  or  of  round-celled   tissue.     In  the  portion  of  long 


where  the  tubercular  inflammation  is  goinf;  on,  there  may  also  be  local- 
ised catarrhal  bronchitis  and  pleuriey. 

Chronic  Miliary  Tubtrculoais. — The  morbid  procees  begins  at  the  \ 
apex  of  one  lung  and  then  slowly  extends,  either  progreaeivdy  or  in  at-  I 
tacks,  until  a  large  part  of  the  lungs  is  involved. 

In  the  simplest  form  of  Iho  disease,  the  only  change  in  the  InngB  ii  I 
the  formation  of  miliary  tubercles.  These  tnherclos  are  harder  and  | 
denser   than   those   found  with  general  tuberculosis  or  with  snbRout^  \ 
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pnlmoiiBry  tuberculosis.  They  are  composed  of  tubercle  tissue,  or  round- 
celled  tissue,  or  conoective  tissue,  or  are  in  the  condition  of  cheesy  de- 
generation. 

Csually,  however,  in  addition  to  the  miliary  tubercles  there  are  other 
langes  in  the  Inogs.  These  additional  lesions  begin  in  the  same  part 
of  the  lung  where  the  tubercles  are  formed,  and  accompany  the  develop- 
meiit  or  the  tnbercles  in  fresh  parts  of  the  Inngs. 

There  may  be  a  localized  catarrhal  brouchitis. 

There  may  be  an  intlammation  of  tho  walls  of  the  bronchi,  with  partial 
destruction  of  these  walls  and  the  formation  of  cylindrical  or  sacculated 
bronchieclasiw.  The  walla  of  the  cavities  thus  formed  may  be  converted 
cooQEctive  t)88D6,  Of  they  may  remain  suppurating  and  necrotic. 


K  AiBi  or  CoAaviiinon  Nicbohu.  >  HSO  and  reduced. 

interstitial  pnenmonia  with  the  production  of  new 


'IB   Itta.— Tn-HUCLE  Tissue 

There  may  he  a 
Sonnective  tissue,  the  obliteration  of  the  air  spaces,  and  the  consolidation 
(  portioua  of  the  lungs. 

There  may  be  dilatation  of  the  air  spaces  of  the  portions  of  tho  lungs 

re  not  consolidated  (Fig.  130). 
There  may  be  thickening  of  the'pnlmoiiary  and  costal   pleura,  with 
mnectiye-tiasue  adhesions. 
While  the  morbid  process  begins  as  a  localized  tubercular  iuflamma- 
D  of  the  lungs,  and  often  retains  throughout  this  local  character,  yet 
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it  may  nko  happen  that  Trom  this  local  lesion  other  parte  of  th^  bodj  j 
may  be  infeuted.     Tubercular  laryngitis,  and  tubercnlar  indanimstioQ 
of  the  solitary  and  agminaled  glande  of  the  small  intestine,  often  com- 
plicate the  pulmonary  lesion,  and  sometimes  even  acute  general  tuber-  1 
ciilosis  is  produced. 

Acute  Pulmonary  Plithiiiis  (Acute  consumption:   Acute  cstarrh&l 
phthisia).— Tbia  name  is  used  to  designate  an  acute  tubercular  inflam- 


mation of  the  lungs  combined  with  other  non-tabercular  inflammator}' 
changes. 

1.  In  one  or  more  lobes  there  may  be  miliary  tabcrcles  and  a  difluse 
consolidation,  due  to  the  filling  of  the  air  spaces  with  fibrin,  pos,  and 
epithelin 

'i.  There  is  a  tubercular  broncho-pneumonia  involving  the  smolltr 
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ronchi  of  one  or  mom  lobes,  and  zonee  of  air  Epaces  BurrouQiliDg  these 
WDchi.  The  walls  of  the  broochi  and  of  the  surroanding  air  veBicles 
Utrated  with  tubercle  tiGsuc. 

widea  the  tubercular  inflammation  of  the  walls  of  the  bronchi 

t  the  air  spacee  surrounding  them,  there  are  a  general  catarrhal 

ronchitis,  dififnse  consul  idatiou  of  the  lung  by  the  filling  of  the  air 

spaces  with  fibrin,  jms,  and  epithelium,  and  fibrin  on  the  pulmonary 

pleura. 

4.   Besides  the  tubercular  broncho-pneumonia,  the  diffuse  cousolida- 

ton,  aud  the  pleurisy,  thei'e  are  smull  or  large  portions  of  dead  lung 

isue  iu  the  condition  of  coagulation  necrosis  (Fig.  l']2).     These  areas 

into  the  condition  of  cheesy  degeneration,  and  are  surrounded  by 


i  of  tubercle  tissue  or  of  round-celled  tissue;  or  they  soften  and 
form  cavities  which  are  in  communication  with  the  bronchi. 

5.  In  uddition  to  the  lesions  just  mentioned,  the  walls  of  the  bronchi 
0  changed  by  the  tubercular  inflammation  that  cylindrical  or  saccu- 
J  bronchiectasite  are  formed. 

Chronic  Phthhis- — The  lesions  are  of  the  same  nature  as  those  of 
ute  phthisis,  hut  are  modified  by  the  long  continuance  of  tlie  infiam- 
lation. 
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1.  The  air  spaces  : 

(a)  The  air  spaces  are  filled  with  swollen  nnd  faltv  epithelium  (Fig.  I 
134),  or  with  fibrin  and  pus,  whilo  their  walls  are  unchanged  and  th«ir  ] 
blood-vessels  remain  pervious. 

(&)  The  air  spaces  are  filled  and  distended  with  compact  fibrin  and 
sbriTelled  pus  aud  epithelium.     Their  walls  are  compreseed  and  thin,  or  ■ 
thickened  and  infiltrated  with  cells.     The  blood-veseels  can  be  nuly  very  J 
imperfectly  injected.     This  condition  may  be  succeeded  by  coinplele  I 
cheesy  degeneration. 

(c]  The  walls  of  the  vesicles  are  thickened,  their  cavities  are  filled  | 
with  ucw  connective  tissue  often  containing  new  vesBels  (Figs.  133  and  I 


130).     This  new  connective  tissue  may  look  like  an  outgrowth  from  thafl 
wall  of  the  vesicle,  or  as  if  it  was  formed  free  in  its  cavity. 

{d)  There  is  a  ditluse  interstitial  growth  of  fibrous  tissue  and  grann- 
latioD  tissue  in  the  walls  of  the  air  spaces,  the  bronchi  and  the  blood'  I 
vessels,  and   in  the  septa.     Ry  this  now  tissue  the  air  spaces  are  com-  I 
pressed  and  deformed  or  completely  obliterated  (Fig.  13T). 

2.  The  nodules: 

These,  as  in  acute  phthisis,  consist  of  areas  of  coagulation  necrosis,  I 
peribrouchitic  nodules,  and  miliary  tubercles. 

The  tubercles  may  preserve  their  characteristic  structure,  or  andergo  J 
«heesy  degeneration,  or  be  changed  into  fibrous  tissue  (Fig,  138). 
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The  areas  of  coagalatioD  neorosis  undergo  clieesy  degeneration,  or 
soften  and  form  cavities.  They  are  surrouDded  by  tubercle  tissue,  or 
granulation  tissue,  or  connective  tissue. 

The  peri  bronchi  tic  nodules  are  much  the  same  as  in  acute  phthisis, 

3.  The  bronchi: 

The  changes  in  the  bronchi  in  chronic  phthisis  form  a  very  important 
part  of  the  morbid  procDss. 

(«)  The  larger  broachi  may  bo  the  seat  of  a  chronic  catarrhal  inflnm- 


and  reduced . 


I 


iipanied  by  the  production  of  large  quantities  of  mucus  and 


{b)  The  bronchi  of  all  sizes  may  be  inflamed,  with  the  production  of 
new  cells  in  their  walls,  Jn  addition  to  the  inflammatory  changes  of  their 
inner  surfaces.  8uch  a  cellular  infiltration  of  the  walls  of  the  bronchi 
it  often  followed  by  dilatation — either  fusiform  or  sacculated. 

(c)  Tu)>ercle  granula  and  granulation  tissue  are  found  in  the  walls 
of  the  bronchi.  These  tissues  may  degenerate,  soften,  and  thus  form 
fllcers. 

(d)  The  entire  thickness  of  the  wall  of  a  bronchus  may  become  the 
Beat  of  inflammation  of  a  peculiar  character.  The  surface  of  the  mucous 
membrane  is  coated  with  pus,  the  epithelial  layer  can  no  longer  be  seen, 
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the  wall  of  the  bronchus  is  inliltrnted  with  cells.  The  mflttmmatnry 
products  undergo  cheesy  dogenortttion,  so  th&t  wo  liud  the  inner  surtiux 
of  the  bronchu  a  coated  with  cheesy  matter,  wliile  its  wall  is  also  changed 
into  cheesy  matter.  Such  a  condition  of  the  bronchus  iaUBUttlly  folloved 
by  sacculated  dilatation. 

The  cavities  of  chronic  phthisis,  therefore,  are  forinod  by  the  dilau* 
tion  of  inflamed  bronchi,  by  the  softening  of  areas  of  coagulation  necro- 
sis, or  by  the  combination  of  both  these  processes. 

When  cavities  are  once  formed,  they  are  apt  to  continue  and  to  be- 
come larger  as  the  disease  goes  on.  Their  walls  may  be  converted  into 
granulation  tissue,  which  ulcerates  in  acme  places  and  proliferetes  in 


Fia.  in.— Ax  Old  Hilui 


others  ;  or  portions  of  the  wall  become  necrotic  ;  or  all  active  processes 
cease  and  the  wall  of  the  cavity  is  formed  of  new  connective  liesne.  The 
Inng  tissue  between  the  cavities  becomes  compressed  aud  altered  in  various 
ways.  As  the  cavities  increase  in  size,  they  toUch  and  open  into  each 
other.  In  this  way  large  portions  of  the  lung  may  be  converted  into  a 
dense  mass  honeycombed  with  cavities. 


VII. 


c  Pnettm 


SyphiUl, 

Persons  snSering  from  inherited  or  acquired  syphilis  sometimes 
develop  inflammations  of  the  lungs  which  seem  to  he  due  to  the  syphilitic 
infection.     The  lungs  may  then  be  affected  in  severul  diflfereut  ways. 


THE 


2«1 


1.  There  is  an  iotoretitial  pneumoDia  begiuning  around  the  larger 
bronchi  uiid  blood-veseels  at  the  root  of  the  liiDg,  and  extending  to  the 
walls  of  the  air  spaces  and  interstitial  connective  tissue,  bo  that  the 
central  portions  of  one  or  both  lungs  are  concerted  into  a  douse  mass  of 
couneetive  tissue  {Fig.  139). 

2.  There  is  an  interstitial  pneumonia,  with  the  formation  of  gummy 
tumors. 

3.  There  is  an  inflammation  of  the  wall  of  the  trachea  and  of  the 
larger  bronchi.  There  are  ulcers  in  the  mucous  membrane,  their  walls 
are  very  much  thickened,  and  their  cavities  are  narrowed  or  dilated. 


I 


i.  There  are  circumscribed  areas  of  interstitial  inflammation  around 
the  smaller  bronchi,  forming  small,  hard  peribronchitic  nodules. 

5.  There  is  adiSuse  hepatization,  involving  lobules  or  an  entire  lobe. 
The  aSected  portion  of  the  lung  is  red  or  white  or  grayish.  The  walls 
of  the  air  vesicles  are  inliltrated  with  cells,  and  their  cavities  are  filled 
with  epithelial  cells. 

C.  There  may  be  a  broncho-pneumonia,  like  the  ordinary  broncho- 
pneumonia of  children  ;  or  a  lobar  pneumonia,  like  that  of  adults. 

.  There  may  be  an  obliterating  endarteritis  of  branches  of  the  pul- 


THE    KESPIRATOKY    SYSTKM. 


of  white  infaretionii  surrounded  bjr 


monary  artery,  with  the  formatioi 
zones  of  connectiTe  tisBue,' 

TVU 

Dermoid  cytti  have  been  fouud  in  the  lungs  iti  it  few  indtancea. 

Fibromata  have  been  degcrlbed  by  Bokitnnsky. 

Encliondromafa  may  ocrnr  both  ns  [irimary  and  secondary  tumora. 
The  primary  tumors  are  small  and  are  belifivod  to  originate  in  thu  car- 
tilages of  the  bronchi.  The  secondary  tumors  often  attaiD  a  very  Urge 
size. 


110.— Pbchart  CAKcmtnu  of  tbi  Ldko,  k 


[Osteomn  is  very  rare.     A  case  is  described  by  Luschka. 
Sarcomata  as  secondary  tumors  are  of  not  infrequent  occurrence.    A 
priraary  adeno-sureonia  is  described  by  Weichselbaum.' 
Lymphomtita  are  found  in  cases  of  leukemia  and  pseudo-leuksemia. 
Carcinoma  as  a  secondary  growth  may  have  the  form  of  nodules  or 
of  difFuse  inBltration,    Primary  carcinoma  of  the  lung  has  been  described  j 


■  HUler.  Cbsria  Anulcm,  1884.  p.  164. 
»  Virch.  Arch,,  x..  p,  300. 
•  Vlrch.  Arch.,  85.  p.  .V19. 
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by  a  number  of  authors.  The  new  growth  (Pig.  140)  is  in  the  form  of 
small  nodules  surrounded  by  pneumonia.  As  the  result  of  the  new 
growth  and  the  pneumonia,  a  considerable  part  of  hoth  lungs  may  he 
Tendered  solid.  The  bronchial  glands  are  infiltrated^  and  there  may  be 
secondary  nodules  in  the  pleura. 

The  new  growth  seems  to  originate  in  the  air  spaces.  Their  walls 
are  thickened,  their  cavities  are  lined  with  cylindrical  epithelium,  or 
filled  with  cylindrical  and  polygonal  cells,  some  of  which  undergo  col- 
loid degeneration. 

Or  it  may  originate  in  the  small  bronchi.* 

PAHASITES. 

Echinococci  occur  in  the  lungs  in  their  ordinary  cystic  form.  The 
sacs  may  suppurate  and  discharge  through  the  pleura,  the  bronchi,  the 
wall  of  the  chest,  or  the  diaphragm. 

In  bronchiectasiae  and  in  gangrenous  cavities  in  the  lungs,  vegetable 
parasites  of  various  kinds  have  been  described — both  moulds  and  bacteria,' 

The  Bacillus  tuberculosis  is  regularly  found  in  the  walls  and  con- 
tents of  cavities  in  acute  and  chronic  phthisis,  sometimes  in  enormous 
numbers.  They  are  also  often  present  in  great  numbers  in  the  nodules 
of  tubercular  inflammation,  particularly  when  these  are  softening  and 
beginning  to  break  down  to  form  cavities  (see  Tuberculosis). 

THE    MEDIASTINUM. 

The  anterior  mediastinum  is  situated  in  front  of  the  pericardium, 
between  it  and  the  sternum.  At  its  superior  part,  the  two  layers  of 
pleurae  separate  somewhat  to  inclose  the  vestiges  of  the  thymus  gland; 
behind  the  second  piece  of  the  sternum  they  are  in  contact,  but  below 
this  the  left  pleura  recedes  from  its  fellow  towards  the  left  side,  leav- 
ing an  angular  space  of  some  breadth.  The  triangularis  sterni  muscle 
bounds  this  space  in  front. 

The  posterior  mediastinum,  stretching  from  the  pericardium  to  the 
bodies  of  the  vertebrae,  incloses  between  its  layers  the  lower  j)art  of  the 
windpipe  and  gullet,  the  thoracic  duct,  the  descending  aorta,  the 
azygous  vein,  the  pneumogastric  nerve,  and  some  lymphatic  glands. 

INFLAMMATION. 

Suppurative  inflammation  may  occur  either  in  the  anterior  or  pos- 
terior mediastinum.  It  may  be  caused  hy  fractures,  caries,  or  necrosis 
of  the  sternum  and  vertebra^  by  perforation  of  the  oesophagus,  by  sup- 


»  Virch.  Arch.,  Bd.  m,  p.  77.  «  Virch.  Arch..  Bd.  60,  p.  330. 
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puration  of  the  Ijmphatic  glands,  by  pleurisy,  or  majoocnm 
discoverable  cause. 

The  pus  may  infiltrate  the  connective  tissue,  or  may  form  ahc 
which  may  attain  a  large  size.  The  inflammation  may  extund  to  thai 
pleura  or  the  pericardium;  the  abscesses  may  displace  the  heart,  ths  I 
lungs,  or  the  sternum;  or  they  may  perforate  through  the  skin  into  »  1 
pleural  cavity,  the  oesophagus,  the  trachea,  or  a  bronchus. 


The  most  common  form  of  new  growth  in  the  mediastinum  is  that:  I 
known  by  the  names  of  lymphoma,  lympho-aarcoma,  and  lymph-ade-  J 
noma. 

These  tumors  are  conHned  to  the  mediastinum,  or  they  are  associated  ] 
with  similar  growths  in  other  parts  of  the  body  in  the  disease  called  ] 
"  pseudo-leukiemia." 

Persons  between  the  ages  of  twenty  and  thirty  years  seem  to  be  tbt  I 
most  liable  to  the  growth,  but  it  is  also  not  uncommon  in  children. 

The  growth  beifins  in  the  lymphatic  glands  in  the  mediastinum,  and  | 
at  the  root  of  the  lung.  It  increases  at  first  slowly,  then  more  rapidly,  1 
ivud  gradually  inSltrates  the  adjoining  tissues.  In  this  way,  the  wallf  I 
of  the  trachea,  bronchi,  and  aorta,  the  pericardium,  the  pleura,  and  the  I 
lung,  become  infiltrated  with  the  growth.  The  tumor  also  compresMtl 
the  surrounding  organs. 

The  growth  is  composed  of  a  connective-tissue  stroma  infiltrated  with  I 
small  round  cells,  the  relative  quantity  of  cells  and  stroma  varying  iai 
the  ditfereut  cases. 

Besides  this  form  of  tumor,  there  may  also' occur  in  the  mediasti-l 
num  tumors  similar  to  those  which  grow  in  the  pleura  and  behind  th»l 
peritoneum,  tumors  which  resemble  both  the  sarcomata  and  carciao-  I 
mata  and  which  are  difficult  to  classify. 

Trraliima  Myomalodet. — Under  this  name  Virchow  describes  a  rerjr  I 
remarkable  tumor.  It  grew  rapidly  in  a  man,  aged  twenty-two,  of  good  I 
constitution  and  physical  development.  The  right  pleural  cavity  was  | 
nearly  filled  with  a  solid  growth.  There  were  similar  growths,  of  I 
smaller  size,  on  the  left  rib,  in  the  liver,  spleen,  and  kidneys,  The  n 
diastinal  tumor  consisted  of  two  portions,  a  larger  and  a  smaller.  The  J 
larger  portion  consisted  of  solid  tissue,  in  which  were  a  few  cavities.  It  ] 
was  very  vascular.  Part  of  it  was  composed  of  dense  SbroDS  tiaanQ. 
The  greater  portion,  however,  consisted  of  loose  connective-tissne  fibres,  | 
of  fusiform  cells,  and  of  large,  many- nucleated  cells.  Some  of  the  faai-  j 
form  cells  were  small  and  of  the  usual  appearance:  but  many  were  large, 
and  presented  striations  like  those  of  young  voluntary   muscle.     The  ] 
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smaller  portion  of  the  tamor  looked  like  a  multilocular  cystoid.  The 
cysts  varied  much  in  size,  and  contained  serum,  colloid  matter^  and 
blood.  Some  of  the  cysts  contained  a  thick^  white  material,  in  which 
were  hairs,  epidermis  scales,  ciliated  epithelium,  and  cholestearin.  In 
the  fibrous  tissue  about  these  cysts  were  pieces  of  hyaline  cartilage.  Near 
the  surface  of  the  tumor  the  tissue  consisted  of  a  fibro-cellular  stroma 
forming  alyeoli  filled  with  epithelium.  The  tumor  on  the  third  left  rib 
consisted  of  connective-tissue  fibres  and  cells,  muscle  cells,  cysts,  alveoli 
filled  with  epithelium,  and  a  small  portion  of  .tissue  resembling  foetal 
lung. 
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THE   PERICARDIUM. 
INJURIES. 


The  pericardium  may  be  wounded  by  penetrating  weapons,  by  gun- 
shot wounds,  and  by  fragments  of  bone.  It  may  be  ruptured  by  severe 
contusions  of  the  thorax,  and  by  rapid  extravasation  of  blood  into  the 
pericardial  sac. 

Perforations  may  be  produced  by  empyema,  by  mediastinal  abscesses, 
by  abscesses  of  the  chest  wall  and  of  the  liver,  by  aneurisms  of  the  aorta, 
and  by  suppurative  inflammation  of  the  pericardium. 

DROPSY, 

In  most  poat-mortems,  we  find  a  little  senim,  from  one-half  ounce  to 
one  ounce,  in  the  pericardial  sac.  This  serum  is  usually  clear  and  of  a 
light  yellow  color;  if  decomposition  has  commenced,  it  may  be  of  a 
reddish  color,  or  it  may  be  slightly  turbid  from  the  falling-off  of  the 
pericardial  epithelium. 

Large  accumulations  of  serum  are  found  as  part  of  general  dropsy 
from  heart  disease,  kidney  disease,  etc.  The  serum  is  clear  and  of  a 
light  yellow  color,  Ilydro-pericardium  is  usually  moderate  in  comparison 
with  the  accumulations  of  serum  in  the  other  serous  cavities;  sometimes, 
however,  there  is  a  very  large  amount  of  serum,  which  hinders  the 
movements  and  interferes  with  the  npurishment  of  the  heart. 

II.EMORRHAGE. 

Extravasations  of  blood  in  the  cavity  of  the  pericardium  are  pro- 
duced by  wounds  and  rupture  of  the  heart,  rupture  of  the  aorta  and  of 
aneurisms,  and  occur  with  pericarditis  Small  extravasations  in  the 
substance  of  the  pericardium  are  found  with  scurvy,  purpura,  fevers,  etc. 

PXEUMONATOSIS. 

Air  or  gas  in  the  pericardium  is  sometimes  found  as  a  post-mortem 
appearance,  accompanied  with  drying  of  portions  of  the  pericardium. 
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Wounds  or  paracentesis  of  the  pericardium;  the  perforation  of  ulcers 
of  the  stomach,  cavities  of  the  lungs,  and  ulcers  of  the  oesophagus,  may 
admit  air  into  the  pericardial  cavity.  In  purulent  pericarditis,  with 
foul,  decomposing  exudation,  gases  may  be  evolved. 

INFLAMMATION. 

Pericarditis  is  very  rarely  a  primary  lesion.  It  is  most  frequently 
associated  with  rheumatism  and  Bright's  disease,  but  is  also  found  with 
pneumonia,  pleurisy,  phthisis,  endocarditis,  pyaemia,  and  may  be  pro- 
duced by  injuries. 

The  inflammations  of  the  pericardium  tesemble  those  of  the  pleura. 
They  usually  begin  acutely  or  subacutely,  but  may  become  chronic. 
There  is  a  greater  disposition  to  the  escape  of  blood  from  the  vessels  than 
in  pleurisy,  so  that  the  inflammatory  products  are  often  mixed  with 
blood.  The  inflammatory  process  usually  begins  at  the  base  of  the  heart 
and  from  there  extends  over  the  rest  of  the  pericardium. 

Exudative  Pericarditis, 

We  may  distinguish: 

1.  Pericarditis  ivith  the  Productioii  of  Fibrin. — In  the  milder  exam- 
ples of  this  form  of  pericarditis,  the  pericardium  is  congested,  or  also 
studded  with  minute  haemorrhages,  its  surface  is  roughened  by  the  depo- 
sition of  a  thin  layer  of  fibrin.  In  the  more  severe  eases,  the  entire  sur- 
face of  the  pericardium  is  covered  with  a  thick  layer  of  fibrin,  and  there 
are  fibrinous  adhesions  between  the  visceral  and  parietal  ])erieardium. 
If  the  inflammation  continues  for  any  length  of  time,  the  pericardium 
itself  becomes  thickened  and  infiltrated  with  cells,  and  the  wall  of  the 
heart  may  also  undergo  inflammatory  changes. 

If  the  patient  recovers,  the  fibrin  may  be  absorbed  and  the  pericar- 
dium return  to  its  normal  condition.  Or,  instead  of  this,  as  the  fibrin 
disappears  there  is  a  growth  of  new  connective  tissue  which  forms  per- 
manent thickenings  and  adhesions  of  the  pericardium,  which  may  after- 
wards become  calcified. 

2.  Pericarditis  tvith  the  Production  of  Fibrin  and  a  good  deal  oj 
Serum. — In  these  cases,  the  pericardium  is  coated  with  fibrin,  but,  in 
addition,  there  is  a  large  effusion  of  serum  into  the  pericardial  sac.  This 
serum  accumulates  at  first  between  the  floor  of  the  pericardium  and  the 
lower  surface  of  the  heart,  and,  as  it  increases,  distends  the  pericardial 
sac  in  all  directions,  pushing  the  heart  upward  and  forward.  The 
pericardial  sac  may  be  so  much  distended  as  to  compress  the  trachea, 
the  left  bronchus,  the  oesophagus,  or  the  aorta.  If  the  patients  recover, 
the  serum  is  absorbed,  and  permanent  adhesions  and  thickenings  are 
left. 

3.  Pericarditis  with  the  Production  of  Fibrin,  Serum,  and  a  good  deal 


of  Put, — This  Tarietymay  have  the  purulent  character  from  the  outset, 
or  it  may  begin  ae  oue  of  the  forms  juet  described,  and  afterwards  aasnine 
the  purulent   character.     Theso  latter  cast-s  are  apt  to  rnn  a  chronic 

In  the  diroiiic  cases,  the  pericardial  sac  contains  a  large  amount  of 
purulent  serum.  The  pericardium  is  coated  with  fibrin  and  is  itself 
thickened  and  infiltrated  with  cells.  The  walls  of  the  heart  may  be  the 
seat  of  interstitial  myocarditis.  lu  some  cases,  the  products  of  inflami 
tion  undergo  putrefactive  changes;  in  some  case$i,  the  serum  is  absorbed 
and  the  fibrin  and  pus  undergo  cheesy  degeneration;  in  some  cases,  ex- 
tensive connective-tissue  adhesions  and  calcific  plates  are  formed. 

4.  Tubercular  Pencariiitin. — This  lesion  may  occur  by  itself,  but  it 
apt  to  tte  associated  with  tubercular  inflammation  io  the  vicinity  of  tha 
heart.  There  may  be  miliary  tubercles  scattered  diffusely,  or  limited 
to  certain  regious  in  the  pericardium,  which  is  otherwise  little  changed. 
Not  infrequently,  however,  there  is  a  considerable  thickening  of  th* 
pericardium,  either  visceral  or  parietal,  or  both. 

In  such  cases,  the  now-formed  tissue  consists  of  fibrous  tissue  sad  ot 
tubercle  tissue  which  has  undergone  extensive  cheesy  degenemtioa. 
The  thickened  visceral  and  parietal  pericardium  are  often  more  or  lew 
grown  together,  so  that  the  pericardial  sac  may  be  partially  or  almort 
completely  obliterated.  A  simple  inflammatory  exudation  of  Tarving' 
form  often  accompanies  the  tubercular  process. 


Fibromata  sometimes  are  developed  in  the  pericardium.     They 
often  of  polypoid  form,  and  from  atrophy  of  the  pedicle  may  becomA^ 
free  in  the  pericardial  sac. 

Snreomata  and  ctircinotnata  occur  as  secondary  growths  either  from 
continuous  infiltration  or  as  metastatic  tumors. 

Ciffin  of  the  visceral  pericardium  have  been  descriljed. 

Wo  have  seen  a  pedunculated  cyst  containing  about  six  c.c.  of  eh 
fluid  hanging  into  the  pericardial  sac  from  its  attachment  near  the  pi 
monary  artery.     The  origin  ot  these  cysts  is  obscure. 

Endothelioma. — There  may  be  agrowth  of  fiat  cells  arranged 
tomoeing  tubules  which  look  like  lymphatics,  in  the  pericardiun; 
bling  similar  growths  in  the  pteora. 

THE    HEART. 

ItjtLFORltATlOVS. 

The  malformations  of  tbe  heart  are  usually  closely  connected  with 
malformations  of  the  aorta  and  pulmonary  artery.     Tb«y  depend   oa 
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arrest    of,   or  abnormal,  development;   od   endocarditis,  myocarditis, 
thrombosis,  or  mechanical  causes. 

I.  The  common  arterial  trunk  is  only  partially,  or  not  at  all,  separated 
into  aorta  and  pulmonary  artery.  The  divisions  between  the  heart  cavi- 
ties are  at  the  same  time  defective. 

1.  There  is  one  ventricle  and  no  auricle. 

2.  There  is  one  ventricle  and  one  auricle. 

3.  There  is  one  ventricle  and  two  auricles;  the  aorta  is  alone  or  in- 
completely separated  from  the  pulmonary  artery. 

II.  The  trunk  of  the  pulmonary  artery  or  of  the  aorta  is  stenosed  or 
obliterated,  and  from  the  obstruction  to  the  current  of  blood  the  develop- 
ment of  the  septa,  between  the  heart  cavities,  is  prevented. 

1.  The  aorta,  at  its  origin,  or  in  the  ascending  portion  of  the  arch, 
is  stenosed  or  closed.  The  pulmonary  artery  gives  off  the  descending 
aorta,  and  supplies  the  carotids  and  subclavians.  The  foramen  ovale 
remains  open,  or  there  is  no  septum  between  the  auricles.  The  ventri- 
cular septum  is  also  usually  defective.  The  right  ventricle  is  hyper- 
trophied. 

2.  The  pulmonary  artery  is  stenosed  or  closed.  Its  branches  are  sup- 
plied by  the  aorta,  through  the  ductus  arteriosus.  The  ventricular 
septum  is  defective,  the  foramen  ovale  is  open,  or  the  auricular  septum 
defective. 

III.  The  malformation  affects  the  aorta  and  pulmonary  artery  after 
they  are  more  fully  developed. 

1.  There  is  stenosis  of  the  aorta  between  the  left  subclavian  and 
ductus  arteriosus,  or  just  at  the  opening  of  the  ductus  arteriosus.  The 
descending  aorta  is  then  a  continuation  of  the  pulmonary  artery. 

2.  The  aorta  gives  off  all  its  branches  from  the  arch,  but  the 
descending  aorta  is  a  continuation  of  the  pulmonary  artery;  or  the 
carotids  may  spring  from  the  aorta,  the  subclavians  from  the  pulmonary 
artery. 

3.  The  vessels  are  transposed;  the  pulmonary  artery  arises  from  the 
left,  the  aorta  from  the  right  ventricle;  the  pulmonary  veins  empty  into 
the  left,  the  venae  cavas  into  the  right  auricle;  or  the  veins  also  may  be 
transposed.     The  septa  are  defective. 

IV.  The  aorta  and  pulmonary  artery  are  normal,  but  the  cardiac 
septa  are  defective. 

1.  The  foramen  ovale  remains  partly  open.  This  condition  may 
continue  through  life  without  giving  any  trouble. 

2.  The  ductus  arteriosus  may  remain  open  for  many  years;  this  also 
may  cause  no  disturbance. 

3.  There  is  a  small  or  large  opening  in  the  ventricular  septum.  This 
may  give  rise  to  no  symptoms,  unless  disease  of  the  heart  or  lungs  be 
superadded. 

21 
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Y.  Either  of  the  auriculo-ventricutar  orJQces  may  be  entirely  closed. 
The  foramen  orale  remains  open,  and  the  ventricular  geptum  is  defec- 
tive. 

VI.  The  valvea  of  the  different  orifices  of  the  heart  may  be  abseut  or 
defective.  The  arteries  or  the  ventricles  are  usually  defective  at  tho 
same  time. 

The  aortic  and  pnlmonary  valves  may  conaist  ot  two  large  or  four 
small  leaves,  instead  of  the  usual  three.  The  edgea  of  the  semilnnar 
valves  may  be  fenestrated.     These  alterations  are  usnalty  of  no  signifi. 

Generally  speaking,  the  existence  of  openings  between  the  two  anri- 
cles  or  the  two  ventricles,  admitting  some  admixture  of  venons  andarte- 
rial  blood,  produces  no  marked  change  in  the  circulation.  If,  however, 
the  passage  of  tho  curront  of  vonous  blood  into  the  right  heart  is  in  any 
way  interfered  with,  the  consequences  are  very  serious.  Cyanosis  is 
produced,  the  skin  is  of  a  bluish  color,  the  small  veins  and  capillaries 
are  dilated,  exudation  of  serum  and  hypertrophy  of  conneetive  tiesas 
take  place,  especially  in  the  fingers  and  toes. 

Besides  the  malformations  already  mentioned,  we  may  find  ; 

£ntire  absence  of  the  heart. 

Abnormal  septa  and  cordte  tendineoe  in  the  heart  cavities. 

Abnormal  shapes  of  the  heart. 

Abnormal  positions  of  the  heart, 

(a)  There  is  a  smaller  or  larger  defect  in  the  walls  of  the  thorax,  so 
that  the  lieart  projects  on  tbe  outside  of  the  chest;  the  pericardium  ii 
usually  absent. 

(6)  The  diaphragm  is  absent,  and  the  heart  is  in  the  abdominal  cavity. 

(c)  The  heart  is  in  some  part  of  the  neck  or  head;  this  occura  only 
in  ftetuses  very  much  malformed. 

(tl)  Tiie  heart  is  transposed,  being  on  the  right  side. 

ABNORMAL   SIZE   OF   THR    HEART. 

(a)  The  heart  may  be  aboonually  large  in  connection  with  obstruct!' 
anomalies  ot  the  great  vessels. 

(fi)  The  heart  may  be  abnormally  small  (hypoplasia).  This  most 
frequently  occurs,  according  to  Virchow,  in  chlorotic  individuals  and 
those  who  are  the  victims  of  the  biemorrhagio  diathosiB.  In  theee  caaes, 
tho  aorta  and  other  large  arteries  are  apt  to  be  unusually  small  and  thin- 
walled. 

Very  rarely  two  more  or  less  perfect  hearts  are  found  in  the  same 
thorax. 

CBAN0E8   IN   POSITIOK. 

Changes  in  the  position  of  the  heart  are  congenital  or  acqaired.  Th« 
congenital  malpositions  have  already  been  mentioned. 


THE   VASCULAR   8T8TEM. 


271 


I 


The  acquired  mslpositionsare  caused  by: 

1.  Hypertrophy  of  the  heart;  its  long  axis  approachee  the  horizontal 
direcEioD. 

2.  Changes  in  the  thoracic  viscera.  Emphysema  of  both  lungs  pushes 
the  heart  downward.  Emphysema,  pleurisy  with  effusion,  or  pneumo- 
thorax of  one  side  pushes  the  heart  to  the  other  side.  Pleurisy  or  chronic 
pnenmonia,  producing  retraction  of  one  side  of  the  thorax,  draws  the 
heart  to  that  side.  Now  growths,  aneurisms,  and  curvatures  of  the  spine 
displace  the  heart  in  various  directions, 

3.  Changes  in  the  abdomen.  Accumulations  of  fluid  and  new  growths 
in  the  abdomen,  and  tympanites,  may  push  the  heart  upward. 

WOUNDS   AND    RUPPDRES. 

Wounds  ot  the  heiirt  are  produced  by  penetrating  instruments,  by 
bullets,  and  by  fragments  of  bone,  The  right  ventricle  is  the  more  fre- 
qneutly  wounded  ;  next,  the  loft ;  rarely,  the  auricles, 

The  wound  may  penetrate  into  the  cavities  of  the  heart,  or  only  pass 
partly  through  its  wall,  or  a  bullet  or  the  broken  end  of  a  weapon  may 
be  imbedded  in  the  wall.  If  the  wound  penetrates  into  a  cavity,  and  is 
gaping,  death  follows  instantly,  and  the  pericardium  is  found  filled  with 
blood.  If  the  wound  be  small  and  oblique,  the  blood  may  escape  gradually, 
atid  death  may  not  ensue  for  several  days.  In  rare  cases,  adhesions  are 
formed  with  the  pericardium,  and  the  wound  cicatrizes.  Wounds  which 
do  not  jwnetrate  may  cause  death  by  the  inflammation  which  they  excite, 
or  may  cicatrize. 

Bullets  and  foreign  bodies  may  become  incapsulated  in  the  heart 
wall,  and  remain  so  for  years. 

Ruptures  of  the  heart  wall  occur  in  various  ways: 

1.  Severe  contusions  of  the  thorax  may  produce  rupture,  usually  of 
ooe  of  the  auricles. 

3.  Spontaneous  rupture  occurs  usually  in  advanced  life.  Rupture  is 
most  frequent  in  the  left  ventricle  and,  in  a  considerable  proportion  of 
ft'  cases,  near  the  apex.  There  is  usually  one  rupture,  but  sometimes 
'  more.  The  rupture  is  usually  oblique  and  larger  internally  than  ex- 
ternally. The  heart  wall,  near  the  seat  of  rupture,  may  be  infiltrated 
with  blood,  or  blood  may  infiltrate  the  subpericardial  fat.  The  heart 
wall  may  be  of  normal  thickness,  or  thin  ;  it  is  usually  soft  and  in  a  con- 
dition of  fatty  infiltration  or  degeneration.  The  rupture  very  frequently 
takes  place  when  the  patient  is  quiet.  Death  may  be  almost  instantaneous 
or  may  not  ensue  for  several  hours. 

Fatty  degeneration  leading  to  rupture  of  the  heart  may  be  general, 
or  it  is  frequently  circumscribed  and  due  to  obliterating  endarteritis, 
atheroma,  thrombosis,  or  embolus  of  one  of  the  coronary  arteries,  whereby 
a  portion  of  the  heart  wall  is  deprived  of  nourishment  and  degenerates. 
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Or  rupture  of  a  hrniich  of  one  of  tlio  coronary  arteries  may  induce  rap. 
ture  of  the  henrt  wall.  Acute  and  chronic  myocarditis,  with  or  without 
the  formation  of  ah§cess  or  cardiac  aneuriHm,  or  the  preience  of  tnmora 
in  the  henrt  wall,  or  hydatids,  may  lead  to  the  rupture. 

3,  In  very  rare  casua,  rupture  la  produced  by  Htenosie  of  thu  aorta 
and  dilatation  of  the  heart  cavities. 

4.  Riiptureot  the  papillary  miiscleBand  tendons  may  be  produced  by 
fatty  degeneration  or  inflammatory  or  uicerative  procesBea. 


Atrophy  of  the  walls  of  the  heart  may  be  accompanied  with  no  change 
in  the  size  of  its  cavities;  or  with  dilatation  (the  same  as  passive  dilaU> 
tion):  or,  more  frequently,  with  diminution  iu  the  sixe  of  the  caTiUe& 

The  atrophy  involves  most  fre<]uently  all  the  cavities  of  the  hnut, 
but  may  be  confined  to  one  or  more  of  them. 

The  mnscnlar  tissue  appears  normal,  or  brown  from  the  presence  of 
little  granules  of  pigment  in  the  muscular  fibres,  which  are  sometimes 
present  in  largo  numbers;  or  the  muscular  fibres  may  undergo  fatty  de- 
generation; or  there  may  be  an  abnormal  accumulation  of  fat  beneath 
the  pericardium;  or  there  may  l>ea  peculiar  gelatinous  material  benoath 
the  pericanlium:  this  consists  of  fut  which  has  undergone  mucous  degen- 
eration.    The  heart  may  be  so  much  atrophied  as  to  weigh  four  ouncw. 

The  can?e8  of  atrophy  of  the  heart  are: 

1.  It  is  a  congenital  malformation;  the  heart  of  hu  adult  then  looks 
like  that  of  an  infant. 

3.  Any  chronic  and  exhausting  disease,  repeated  hcemorrhages.  ■>ld 
1^,  typhus  fever,  dysentery,  eU:.,  may  produce  atrophy. 

3.  Chronic  pericarditis,  with  large,  serous  eSusion,  or  with  thicken* 
ing  of  the  pericardium,  producing  coustriction  of  the  coronary  arteries. 

4.  Stenosis,  atheroma,  calcification,  or  thrombods  of  the  coronary 
arteries  may  produce  partial  or  total  atrophy. 

5.  Myocarditis,  with  fatty  or  fibrous  degeneration. 

6.  Mitral  stenosis  may  cause  atrophy  of  the  left  ventricle. 

HYPE  RTRO  HOT. 

All  the  cavities  of  the  heart  may  have  their  walls  hypertropbled.  or 
the  thickening  may  involve  one  or  more.  While  the  wall  of  a  ventricle 
U  thickened,  its  cavity  may  retain  its  normal  sine — gitnplr  hijprrtrophg  ; 
or  be  dilated — eccentric  hppertrophif  ;  or  it  may  bo  contracted — tonwu- 
trie  hyperlrophy. 

Care  should  always  be  eiercised  in  judging  of  this  condition,  for  ft 
firmly  contracted  heart  seems  to  have  a  small  cavity  and  thick  walls. 
The  existence  of  such  a  condition  as  concentric  hypertrophy  ia  denied 
by  some  authors.     Eccentric  hypertrophy  is  the  most  common  form. 
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Simple  hypertrophy  is  not  commoii,  but  may  occur  in  connection  with 
the  atrophied  kidneya  of  chronic  diffuse  uephritiB.  The  muscle  tiBBue 
in  hypertropliieil  hearts  is  firmer  and  denser  than  normal,  and  is  apt  to 
have  a  darker  color.  Fatty  degeneration  may,  however,  be  associated 
with  it,  giving  the  waiU  a  lighter  appearance.  It  is  probahie  that  the 
increase  of  tissue  in  thehypertrophied  heart  wall  is  the  resultof  increaw 
both  in  size  and  number  of  the  muscle  fibres, 

Hypertrophy  of  both  ventricles  increases  both  the  length  and  breadth 
of  the  heart.  Hypertrophy  of  the  left  ventricle  (alone)  increases  its 
length.  The  apex  is  then  lower  and  further  to  the  left  than  usual.  Hy- 
pertrophy of  the  right  ventricle  (alone)  increases  the  breadth  of  the 
heart  toward  the  right  side;  but  sometimes  the  right  edge  of  the  heart 
retains  its  normal  situation,  and  the  apex  is  displaced  to  the  left.  With 
large  hypertrophy  of  both  ventricles,  the  base  of  the  heart  may  sink,  so 
that  its  long  asis  approaches  a  horisontal  direction, 
k     Hypertrophied  hearts  may  weigh  from  forty  to  fifty  ounces,  or  even 


Hypertrophy  of  the  heart  may  depend  upon  a  variety  of  causes: 

1.  Changes  in  the  valves;  either  insuflSciency  or  stenosis  in  the  valves 
leailing  from  a  cavity,  and  insufficiency  in  valves  leading  to  a  cavity,  may 
induce  hypertrophy  of  its  waits. 

2.  Obstruction  to  the  passage  of  blood  through  the  arterial  system, 
in  atheroma  and  other  diseases  ot  the  intima;  congenital  or  acquired 

of  vessels,  pressure  of  tumors,  etc.,  on  vessels;  certain  forms  of 
chronic  diffuse  nephritis,  especially  atrophied  kidneys,  lead  to  hypertro- 
phy of  the  left  ventricle,  and  sometimes  secondarily  to  hyjwrtrophy  of 
the  right  x-entricle. 

Ohstrnction  to  the  passage  of  blood  through  the  pulmonary  artery 
stenosis  or  by  certain  diseases  of  the  lungs,  particularly  emphysema 
id  chronic  phthisis,  may  lead  to  hypertrophy  of  the  right  ventricle, 
tcondarily,  of  the  right  auricle  and  left  ventricle, 
■t.  Any  cause,  whether  muscular  or  nervous,  which  increases  the 
lidity  and  force  of  the  heart's  contractions,  may  produce  hypertrophy. 
Dilatation  of  the  ventricles,  from  any  cause,  is  frequently  followe<i 
■.hypertrophy. 

Pericarditis  may  produce  hypertrophy  by  inducing  softening  and 

dilatation  of  the  ventricles,  or  by  leaving  adhesions  which  obstruct  the 

heart's  action.     Chronic  myocarditis  also  may  lead  to  hypertrophy. 

Finally,  for  some  cases  of  hypertrophy  no  satisfactory  cause  can  be 

lund. 

It  should  be  borne  in  mind  that  an  increase  in  the  amount  of  fat 

and  about  the  heart  may  make  the  organ  appear  larger,  when  there 

ly  he  actually  a  considerable  decrease  in  the  amount  of  muscle  tissue. 


mn 
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DILATATION. 

Dilatation  may  be  combined  with  hypertrophy — active  dilataHon  ; 
or  there  may  be  no  increase  of  muscle  tissue,  but  a  thinuing  of  the 
vaWn  proportionate  to  the  dilatation  of  the  cavity — pns»ive  liilntatiou. 

Either  one  or  all  of  the  heart  cavitiea  maybe  dilated,  the  auricles 
most  frequently;  next  the  right  ventricle;  least  often  the  left  Tentricle. 

Aetire  dilatation  bas  been  considered  under  hypertrophy. 

Passive  dilatation  may  be  produced  by: 

1.  Changes  in  the  valves.  Mitral  or  aortic  etenosis  or  ineufficiencj 
may  produce  dilatation  of  the  auriolea  and  right  ventricle.  Pnlmonftry 
stenosis  or  iusuRicienpy  may  produce  dilatation  of  the  right  auricla  and 
right  ventricle.  Aortic  insufficiency,  with  or  without  itenosie  or  mitral 
insufficiency,  may  prodnce  dilatation  of  the  left  ventricle.  Dilatations 
from  these  causes  are  often  succeeded  and  compensated  for  by  hypertro* 
phy  of  the  heart's  walls. 

3.  Changes  in  the  muscular  tissue  of  the  heart  walls.  Serous  infit- 
tration  from  pericarditis,  myoearditia,  fatty  degeneration  and  inSltr»- 
tion,  atrophy  of  the  muecle  fibres,  may  all  lead  to  dilatation. 

3.  A  heart  which  is  already  hyportrophied  may,  from  degenorfttioa 
of  the  muscle,  become  dilated. 

4.  Acute  exudative  inflammations  of  the  lungs  and  acute  pleuritio 
exudations,  by  rendering  a  large  number  of  vesaelB  suddenly  imperma- 
able  to  the  blood  current,  may  prodnce  sudden  stasis  in  the  pulmonary 
artery  and  dilatation  of  the  right  heart. 

5.  There  are  curious  cases  of  acute  and  chronic  dilataUon  of  tbo 
ventricles  for  which  no  mechanical  cause  can  be  found  and  which  «ra 
very  fatal. 

DEOBNERATIONa. 

Parenchtfinatous  Degeneration  of  the  Heart  Muscle. — This  lesion  fre* 
quently  occurs  in  typhoid  and  typhus  fever,  pyemia,  erysipelas,  ao4 
other  infectious  diseases,  as  well  a9  in  the  exanthemata,  as  a  result  of 
burns,  and  under  a  variety  of  other  conditions.  It  is  churacteriEed  by 
the  presence  in  the  muscle  Gbres  of  the  heart  of  greater  or  less  numben 
of  albuminous  granules  of  various  sizes,  most  of  them  very  small.  They 
are  not  as  retractile  as  fat-droplets,  and  are  insoluble  in  ether,  while 
swelling  up  and  becoming  almost  invisible  under  the  influence  of  aoetio 
acid.  Sometimes  they  are  so  abundant  as  to  conceal  the  striations  of 
the  fibres.  The  degeneration  is  usually  quite  uniformly  diffused  throughi 
the  heart,  whose  walls  are  softer  than  normal  and  of  a  grayish  color. 
This  lesion  may  be  associated  with  or  followed  by  fatty  degeneration. 

Fatty  Degeneration  of  the  He4irt  Muscle. — This  consists  in  the  trans* 
formation  of  portions  of  the  muscle  fibres  of  the  heart  into  fat,  which 
Gollecta  in  the  fibres  in  larger  and  amallfir  droplets,  Bometimea  few 
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Dumber,  sometimes  bo  abundant  as  to  entirely  destroy  or  ooncoal  the  nor- 
mal striatioDS  (Fig.  141).  Theee  droplets  are  soluble  in  ether,  and  remain 
unchanged  on  treatment  with  acetic  acid.  Thia  degeneration  is  some- 
times quite  universal,  but  is  more  apt  to  occnr  in  patches,  giving  the 
heart  muscle  a  mottled  appearance.  This  mottling  may  usually  be  beat 
seen  on  the  papillary  muscles.  The  degenerated  areas  have  a  pale-yel- 
lowish color,  and  the  muscle  tigaue  is  soft  and  flabby;  but  when  moderate 
or  slight  in  degree,  the  groea  appearance  may  be  little  changed,  and  the 
microscopical  examination  be  necessary  for  its  determination.  This  de- 
generation may  lead  to  thinning  of  the  walls,  or  to  rupture  of  the  heart, 
or  to  inability  to  fulfil  its  functions.  It  is  not  infrequently  the  cause 
of  sudden  death. 

It  may  be  secondary  to  hypertrophy  of  the  heart,  to  inflammation  of 

the  heart  muscle,  or  to  pericarditis;  to  disturbances  of  the  circulation  in 

the  coronary  arteries  by  inflammation,  atheroma,  etc.     It  may  be  due  to 

.deteriorated  conditions  of  the  blood  in  wasting  diseaseB,  excessive  haemor- 

I  rhages,  exhauating  fevers,  leukiemia,  etc.,  or  to  poisoning  with  phoa- 


>jihomH  and  arsenic.     It   may  occur   in   otherwise  apparently  healthy 
I  persons. 

Fatty  Deffeneralion  of  the  Endocardium, — It  la  not  uncommon  to 
find,  especially  in  elderly  persons,  fatty  degeneration  occurring  in 
patches,  especially  on  the  valves,  but  also  on  the  general  endocardium. 
They  may  also  occur  in  ill-nourished  and  anEemic  individuals.  Small, 
or  even  considerable,  areas  of  fatty  degeneration  appear,  as  a  rule,  to  be 
of  little  or  no  clinical  significance.  They  arc  at  least  not  inconsistent 
with  perfect  health.  In  these  areas  of  fatty  degeneration,  the  counec- 
itiTetiBflue  cells  are  more  or  less  completely  filled  with  larger  and  smaller 
ht-droplets. 

Amyloid  Degeneration  of  the  endocardium  or  the  walls  of  the  blood- 
■  Teasels  and  intermuscular  connective,  tissue  septa  is  a  not  very  infrequent, 
V  jbnt  usually  not  very  important  lesion. 

Calcification  of  the  products  of  inflammation  in  pericarditia,  or  of 
)onnective-t issue  membranes  in  chronic  pericarditis,  sometimes  occurs, 
pd  in  the  latter  case  the  heart  may  be  more  or  less  inclosed  by  a  calca- 
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reous  shell.     Tlie  muscle  fibres  of  tlie  he»rt  wall  nmy.  though  rarelj,  I 
come  (leueely  iDfiltrated  with  salts  of  lime. 

Fatly  Infiltration  or  Lipomaio»it  of  tlie  Heart. — This  losion,  whicll  ' 
should  be  clearly  distinguished  from  fatty  ilegenenition,  consists  of  an 
unusual  accumulation  of  fat  about  tbe  beaix  and  Iretween  its  tnuRcIe 
fibres  (Fig.  142), 

Thesiibpericardialfat,  which  may  be  present  in  considerable  i]iiHntitj  | 
under  normal  conditions,  may  be  so  greatly  increased  in  umonni 
form  a  thick  envelope  inclosing  nearly  the  entire  organ.  SomGiiiuai  J 
the  accumulation  of  fat  extends  into  the  wullg  of  the  heart,  between  thai 
muscles,  causing  atrophy  of  the  latter,  frequently  to  a  very  great  L'xtenI,  Y 
80  that  the  function  of  the  heart  is  seriously  interfered  with.     This  oo- 1 
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Tbe  lesion  !■  exMaslTe.  tbe  hemrl  muKte  beliig  to  ■  Urs«  riuut  muvphlcd.  (Tbo  tot-oiU*  aM 
rwpTHmlcil  in  Uu!  ilnnriOK.  tor  tile  uke  o[  ulearnos,  of  Rlatlvely  ti 

curs  sometimes  in  general  obesity,  or  as  a  result  of  chronic  perioarditti^ 
or  in  dninkards,  or  in  debilitated  or  old  person! 

Atrophy  of  the  pericardial  fat  tissue  not  infrequently  occurs  in  per- 
sona emaciated  by  chronic  disease,  and  then  the  usual  situations  of  the 
fat  are  occupied  by  a  tissue  resembling  mucous  tissue  in  its  gross  oharw 
actere.  Microscopical  examination  shows  that  in  this  atrophic  fat  th* 
fat-ceils  have  largely  lost  their  contents,  and  the  whole  tissue  has  under^ 
gone  a  partial  reversion  to  its  original  embryonic  form  (see  Fig.  143), 

Myomalacia, — When,  through  obliterating  endarteritis,  atheroma 
thrombosis,  or  embolus  of  a  branch  of  the  coronary  art«ries,  the  blood' 
anpply  is  cut  off  from  a  circumscribed  portion  of  the  heart  wall, 
tissue  in  the  affected  area  may  undergo  fatty  degeneration,  leading  to 
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ilpture.     Or,  iaetead  of  esteuaive  fatty  degeneratiou,  the  muscle  fibi-es 

ftmuy  break  down  into  a  granular  detritus,  and  the  connective  tiseue  about 

liem  euffer  retrograde  nietaniorphosis,  eo  that  the  whole  affected  area 

nay  be  soft  and  yellowieh-white  or  grayiali  in  color.     If,  as  not  infre- 

jqnentiy  occnrg,  there  is  considerable  extravasation  of  blood,  the  degene- 

Brated  area  may  be  of  a  dark  red  color.     Under  these  conditions  the  wall 

nay  rupture;  or  acute  inflammatory  processes  may  occur;  or  the  degene- 

i»ted  tissue  may  be  gradually  abaorbetl,  and  replaced  by  new  connective 

tisNue  which  gradually  grows  dense,  shrinks,  uud  assumes  the  characters 

of  cicatricial  tissue.     This  may  occur  in  any  part  of  the  heart  wall  or  in 

llie  papillary  muscles.    When  the  heart  wall  is  involved,  the  new-formed 


SUIned  wIUi  a 


lunective  tissue  may  yield  to  the  blood-pressure  from  within,  and  an 
h'ftiienrism  of  the  heart  be  formed. 


Endocarditis. 
The  endocardium  is  a  connective-tissue  membrane  which  lines  the 
cavities  of  the  heart  and  forms  its  valves.  Its  inner  surface  is  covered 
with  a  layer  of  endothelial  cells.  It  is  hut  poorly  supplied  with  vessels, 
and  the  inflammations  which  attack  it  are  of  the  cellular  variety.  The 
ordinary  products  of  inflammation,  pus,  fibrin,  and  serum,  are  scanty  or 
absent  altogether.  The  connective -tissue  cells  and  basement  substance 
are  principally  concerned  in  the  inflammatory  processes.  The  new  tissue 
thus  produced  is  prone  to  degeneration  and  culcificiitiou      The  roughen- 

L  ing  of  the  endocardium  due  to  the  inflammation  often  causes  a  coagula- 

^iMon  of  fibrin  on  the  inflamed  surface. 
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In  fceta)  life  it  is  the  eDdocardium  of  the  right  heart,  inextra-ot«rioe 
life  that  of  the  left  heart,  which  is  usually  iDflamed. 

The  endocardium  which  forms  the  valves  is  that  which  is  mort  fre- 
quently inflamed,  hut  the  other  portions  of  It  are  by  no  means  exempt. 

I.  Simple  Avule  Endocarditis. — This  is  most  apt  to  occur  in  con- 
nection with  rhoumatiam,  but  niay  occur  under  other  conditions.  It 
may  attack  a  heart  nhich  was  previously  healthy,  or  one  in  which  the 
lesions  of  chronic  endocarditis  already  eiist. 

In  eome  cnses  the  only  lesiou  is  a  simple  swelling  of  the  valves.  They 
are  thick  and  succulent  but  their  surfaces  remain  smooth.  The  base - 
ment  substance  is  swollen  and  there  is  a  moderate  production  of  neir 
connective -tissue  celli 

In  other  eases  the  growth  of  connecti\e  tissue  cells  is  very  much 
more  marked  the  basement  substance  is  split  up  and  little  cellular, 
fungoas  masses  called  vegetations   project  from  the  free  surface  of  the  J 
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ShowUix  granular  tbnimbui  mrr  lixe  wrface. 
endocardium.     On  these  roughened   snrfaces  the  fibrin  of  the  blood  i»  ] 
deposited,  and  so  vegetations  of  considerable  size  may  be  formed  (eee 
Fig.  144). 

In  still  other  cases  the  cell  growth,  while  in  some  places  it  forms 
vegetations,  in  other  places  degenerates,  and  thus  portions  of  the  valves 
are  destroyed.     This  is  simple  acute  ulcerative  endocarditis. 

In  some  cases  of  this  disease,  the  patients  recover,  and  the  valves 
seem  to  return  to  a  normal  condition;  in  other  cases  the  valves  are  left 
permanently  damaged;  and  in  still  others  chronic  endocarditis  follows 
the  acute  form. 


TBB  VASCULAR  BTeTSU. 


a7« 


2.  Myetftie  or  MaHgnant  EndoeardUis  {malignant  nlceratirfj  ondo- 
carditis). 

The  direct  inoitiog  cause  of  simple  acute  endocarditia  of  the  fornifi 
described  above  is  unknown.  But  in  a  constderable  number  of  cases 
of  acute  endocarditis,  bacteria  hsTe  been  found  in  and  about  the  vegeta* 
tioDB  {see  Fig.  145),  and  proved,  by  careful  experimente,  to  stand  in  a 
cansative  relation  to  the  lesion. 

Those  cases  of  acute  endocarditis  in  which  the  lesions  are  induced  by 
the  direct  action  of  bacteria  are  called  mi/colic  or  malignant  or  baclerilic 
endocardidsj  or,  since  the  new-formed  as  woll  as  the  old  tisane  about  the 
bacteria  is  apt  to  become  necrotic,  and  thus  lead  to  larger  or  smaller 
losses  of  substAQce,  the  lesion  is  often  called  ulcerative  endocarditiii. 

Cultivations  of  the  bacteria  occurring  in  the  heart  lesions  in  malignant 
endocarditis  have  shown  that,  while  rarious  species  of  bacteria  may  oc- 


casionally act  as  an  inciting  cause,  it  is  moat  commonly  induced  by  th« 
Staphylococcus  pyogenes  aureus  and  the  Strept'^coccuH  pvogerKrH. ' 

It  has  been,  furthermore,  found  that  a  lesion  or  injury  of  the  endo- 
cardium, either  on  the  heart  valves  or  elsewhere,  pic<lta[xii>ei<  to  tlie 
lodgment  and  growth  upon  tliem  of  the  drM-ai<«-pro<]iicing  bit<;t>;Ha 
when  once  tbey  have  gained  access  t'>  the  circa latinf;  blixMl. 

Mycotic  endocarditis  is  frequently  a  secondary  com|>li':atin^  le^'^n, 
but  may  occur  as  a  primary  disease.  It  la  mo^t  apt  to  Ijc a^.-^r'.-iatH  aith 
the  acute  infections  diseases,  and  in  many  ca^^t  mar  >a  r<-;fardi-'l  a^  on'r 
of  the  local  manifestations  of  pyemia 

In  aome  cases,  there  is  a  formation  of  new  tifne  in  ttif;  f'irrii  <ii 


I  For  a  <tf<«lf<  iiiiiiJiliiiii  III  of  ttt*  T^Zsiyiattaip  'i'.  *.»i-V:r.it  v 
rdiiia,  «U  ii|iiiiaiiiiii  and  liurai-jn,  we  Pr'tddt-    Arn   .];: 
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urgttiiized  vegetatiODs  on  the  vulvee  or  goocral  endocardium;  in  other 
cases,  uecrositi  either  of  thi?  new-formed  or  the  old  lisaue  i£  the  moat 
niarkeil  feature.  Blood-clots  are  apt  to  form  ou  the  aSfcted  Burf^ces 
und  often  largely  make  upthe);o-caHed  vegetations.  The  mitral  aud  aortic 
valves  are  frequently  the  neat  of  the  lesion,  bill  it  may  occur  elsewhen>. 

Detauhment  of  bacteria  eoutaining  fragments  of  the  vegetations  or 
clots  may  give  riHC  to  single  or  multiple  infectious  emboli  (see  p.  5&) 
and  abscesses  in  various  parts  of  the  body,  such  as  spleen,  IcidnevH, 
brain,  skin,  heart  wall,  etc.  Bacteria  similar  to  those  in  thti  heHrt  le«iou 
may  be  found  in  these  secondary  abscesses  (see  Fig.  31). 

It  is  probable  that  these  absoesses  in  ulcerative  endocarditis  do  not 
always  arise  from  cardiac  emboli,  but  may  precede  the  heart  losiou. 

3.  Chronic  Eiiilucardith  may  succeed  acute  endocarditis,  or  the  in- 
flaramatiou  may  be  chronic  from  the  outset.  It  aSects  most  frequently 
the  aortic  and  mitral  valves,  and  the  endocardium  of  the  left  auricle  and 
ventricle;  similar  changes  in  the  right  side  of  the  heart  being  much  less 
f  requen  t. 

There  are  two  raaiu  anatomical  varieties  of  chronic  endocarditis, 
which  may  occur  separately  or  together. 

(1)  The  endocardium  is  thick  and  dense,  its  surfaces  are  smooth  or 
covered  with  small,  hard  vegetations  or  ridges;  it  is  often  in6ltrated  with 
the  salts  of  lime. 

(S)  There  is  a  growth  of  connect  ire -tissue  cells  in  the  endocardium, 
with  a  Bplitting-up  of  the  basement  substance.  Some  of  the  new  oelU 
coutiuue  to  live,  others  degenerate.  By  the  combination  of  suoh  a  c«]| 
growth  and  destruction,  the  endocardium  is  in  some  places  destroyed,  in 
others  changed  into  projecting  vegetations.  Fibrin  is  ileposited  on  the 
roughened  surfaces.  After  a  time,  the  condition  may  be  further  com- 
plicated by  the  shrinkage  and  deposition  of  tiie  salts  of  lime  in  the  new 
tissue  and  in  the  endocardium.  All  these  changes  may  extend  to  tli9 
wall  of  the  heart  beneath  the  endocardium. 

The  most  important  result  of  chronic  endocarditis  is  its  effect  on  th« 
heart  valves,  producing  iusufSciency  and  stenosis.  The  changes  in  tb* 
valves  are  followed  by  changes  in  the  walls  and  cavities  of  the  heart, 
and  disturbances  of  the  circulation  throughout  the  body. 

•L  Chronic  Ulcerative  EiidocnriHtis. — Large  ulcers  or  ]>erforations  of 
the  valves  may  he  formed  iu  chronic  endocarditis,  upon  which  clota  m*j 
form,  so  that  in  gross  appearance  a  great  similarity  exists  between  this 
and  malignant  ulcerative  endocarditis,  particularly  if  the  latter  have 
beeu  ingrafted  upon  an  already  chronically  diseased  endocardium.  TbSi 
microecupical  and  biological  examinations  must  usually  be  resorted  to  in' 
order  to  determine  the  exact  signiScauce  of  the  lesion. 

5.  Tubercular  Eaiiocarditia  may  occur  in  connection  with  tnber^ 
cular  pericarditis  or  general  miliary  tubercuIoBJa.     The  tnbercles  may  b* 
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small  and  gingle,  or  grouped  in  miiBses,  and  show  the  usual  degenerative 
changes. 

Mffocarditis. 

The  iuflammatory  ohnngea  in  the  walls  of  the  heurt  involve  primarily 
the  iuteretitial  tissue  and  hlood-veseels,  the  muscle  fibres  being  secoada- 
rily  affected  by  atrophic  uQ<l  degenerative  chtinges. 

There  is  a  change  in  the  muscle  fibres  by  which  they  are  broken  into 
rectangular  fragments,  with  a  collection  of  gmnulBr  matter  around  the 
nuclei,  the  entire  tissue  becoming  dense  and  translucent.  This  change 
is  sometimes  called  "parenchymatous myocarditis,"  but  its  inflammatory 
nature  is  doubtful. 

Inhrstitial  Myocarditis  may  be  acute  and  purulent,  or  chronic  with 
the  formation  of  new  connective  tissue. 

Acute  Purulent  Myocarditis  may  be  diffuse,  infiltrating  the  wall  of 


[  the  heart  with  pus.     This  may  occur  as  a  complication  of  scarlatina  and 

f  from  unknown  causes. 

More  frequently  the  purulent  inflammation  is  circumscribed,  produc- 
ing abscesses.  These  occur  with  pya?mia,  mycotic  ulcerative  endocardi- 
tis, and  other  infections  diseases.  They  are  of  different  sizes,  and  either 
single  or  multiple.  They  are  produced  by  the  lodgment  of  infectious 
emboli  in  smalt  vessels  The  contents  of  the  abscesses  consist  of  pus, 
broken-down  muBole  tissue,  and  bacteria.  These  absoeases  may  open 
into  the  pericardial  sac  and  set  up  a  purulent  pericarditis;  or  into  a 
heart  cavity,  giving  rise  to  thrombi  in  the  heart  and  emboli  in  different 
parts  of  the  body;  or  the  wall  of  the  heart  is  weakened  by  the  abscess, 
so  that  it  ruptures,  or  an  aneurismal  sac  is  formed;  or  an  abscess  in  the 
interventricular  septum  may  establish  an  opening  between  the  ventricles; 

r  the  suppurative  process  may  extend  upward  and  form  an  abscess  in  . 
the  connective  tissue  at  the  base  of  the  heart. 


282  THE   VASCrL  

in  rure  caeee,  the  patieuts  recover,  tho  contents  of  the  absceaeas  be- 
come dry  and  hunl,  and  iuclosed  by  u  wall  of  fibrous  tiseae. 

Chronic  fnlersiilial  Myoenrditia  may  be  Bocondary  t«  pericarditjf  or 
endocarditis,  to  obliterating  endarteritiB  of  the  branches  of  the  coronary 
artery,  myomalacia,  or  may  occur  by  itself.  There  is  a  growth  of  new 
connective  tissue  or  of  granulation  tissue  between  the  muscnlar  fibres, 
with  atrophy  and  degeneration  of  the  musclo.  This  growth  may  h«  in 
the  form  of  circumscribed  patches  (Fig.  146),  or  diffused  over  a  oon- 
slderablopartof  the  wailof  the  heart.  Such  an  interstitial  infinmniation 
IB  often  followed  by  dilatation  of  the  cavities  of  the  heart,  by  the  forma- 
tion of  aneurisms  of  the  wall  of  the  heart,  and  of  thrombi  in  the  cavities 
of  the  ht?ai't. 

Syphililic  Myocarditis  is  accompanied  by  the  growth  of  conuRctiro 
tisane  or  granulation  tissue  in  the  wall  of  the  heart  between  the  muscu- 
lar fibres.  The  pericardium  and  endocardium  may  also  be  thickened, 
and  pericardial  adhesions  may  bo  formed.  Gummata  of  the  heart  are 
of  rare  occurrence. 

CHANQES    IS   THE  VALVES. 

FeHtsiration  of  the  valves  is  usually  a  change  productive  of  no  bad 
consequences.  It  occurs  very  frequently  in  the  aortic  and  pulmoDsr; 
valves.  The  valves  may  be  thinner  than  usual,  and  close  to  their  fre« 
edges  are  small  slits  extending  from  the  centre  to  the  attached  edges  of 
a  leaf. 

Aneurisms  of  the  valves  are  produced  in  two  ways: 

1.  They  are  the  result  of  endocarditis.  One  of  the  laniellie  of  tbc 
leaf  of  a  valve  is  destroyed,  and  the  other  lamella  is  converted  into  a  mo 
filled  with  blood.  These  aneurisms  are  found  in  the  aortic  valve,  pro- 
jecting into  the  ventricle;  and  in  the  mitral  valve,  projecting  into  tba 
auricle.  Not  infrequently  the  wall  of  the  aneuriem  gives  way,  so  that 
there  is  a  rupture  entirely  through  the  valve. 

2.  The  entire  thickness  of  a  leaf  of  a  valve  is  converted  into  a  eoe 
filled  with  blood.  This  occurs  in  the  aortic,  mitral,  and  tricuspid 
valves;  its  cause  u  nnknown. 

Uamorrhagt  in  the  substance  of  the  valves  is  sometimes  found  in 
very  young  children.  It  does  not  appear  to  have  much  clinical  impor- 
tance. 

ANEDRII^M    OF   THE   HEART. 

Sacs  filled  with  blood,  situated  in  the  walls  of  the  heart  and  com- 
municating with  its  cavities,  are  formed  in  several  different  ways. 

1.  In  conseqneiice  of  inflammatory  processes  in  the  endocardium 
and  muscular  tissue,  a  small  or  large  portion  of  the  wall  is  converted  into 
fibrous  tissue.     The  portion  thne  changed  no  longer  reaista  the  pressam 
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of  the  blood  from  within,  and  is  driven  outward.  Such  a  pouch  may 
be  a  cironmscribed  sac,  communicating  with  the  heart  cavity  by  a 
small  opening,  or  may  look  like  a  dilatation  of  part  of  the  ventricle. 
The  wall  of  such  an  aneurism  becomes  thinner  as  the  sac  increases  in 
size.  It  is  composed  of  the  endocardium,  new  fibrous  tissue,  visceral 
pericardium,  and  sometimes  the  adherent  parietal  pericardium.  The 
walls  may  calcify,  or  rarely  they  become  so  thin  as  to  rupture  externally 
or  into  the  right  ventricle.  The  sacs  may  contain  fluid  blood  or  be  filled 
up  with  fibrin. 

Such  aneurisms  are  usually  situated  in  the  wall  of  the  left  ventricle; 
rarely  in  that  of  the  left  auricle.  If  they  are  in  the  septum,  they  may 
project  into  the  right  ventricle.  They  are  usually  single,  but  sometimes 
two  or  three  are  found  in  the  same  heart.  y 

2.  Fatty  degeneration  of  the  heart  wall  may  reach  such  a  point  that  Cj 
the  wall  yields  and  is  pouched  out  into  an  aneurismal  sac.  ^^ 

3.  Endocarditis  and    myocarditis,    or  fatty  degeneration,    may  so^^ 
soften  a  portion  of  the  heart  wall  that  the  endocardium  and  part  of  the 
muscular  tissue  are  ruptured,  and  a  ragged  cavity  is  formed.     This  form 

of  aneurism  usually  does  not  attain  a  large  size,  but  soon  ruptures  exter- 
nally, and  causes  the  death  of  the  patient. 

THROMBOSIS  OF  THE   HEART. 

It  is  very  common  to  find  after  death,  in  the  heart  cavities,  yellow, 
succulent,  semi-translucent  masses.  They  are  most  common  and  of  firm- 
est texture  in  persons  who  die  of  acute  inflammatory  diseases.  They 
may  adhere  quite  firmly  to  the  walls  of  the  heart,  and  may  extend  in 
long,  branching  cords  into  the  vessels.  They  are  formed  in  the  last 
hours  of  life  and  just  after  death.  They  have  no  clinical  or  pathologi- 
cal importance. 

Coagulations  of  the  fibrin  of  the  blood  in  the  heart  do,  however,  occur 
during  life,  and  may  exist  for  years.  If  the  fibrin  adheres  to  the  valves 
in  small  masses,  these  are  called  vegetations;  if  it  coagulates  in  the  heart 
cavities  in  larger  bodies,  they  are  called  thrombi  or  heart  polypi. 

Such  thrombi  are  found  in  all  the  heart  cavities.  They  form  flattened 
masses  firmly  adherent  to  the  endocardium;  or  rounded  bodies  in  the 
spaces  between  the  trabeculae;  or  have  a  polypoid  shape  and  are  attached 
by  a  narrow  pedicle,  or  are  free  in  the  cavity. 

They  are  usually  found  in  connection  with  some  valvular  lesion 
which  prevents  the  free  circulation  of  blood  through  the  heart. 

They  are  firm,  dry,  and  of  a  whitish  color;  they  may  soften  and 
break  down  at  their  centres,  so  as  to  look  like  cysts  filled  with  pus,  or 
they  may  calcify.  They  are  usually  entirely  unorganized,  consisting 
simply  of  fibrin. 


\ 
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One  of  tu  (Ddafieid)  has  men  an  organized  tbrombus  in  the  he*rt  a 
R  Buui,  wbcHe  bistorr  waa  tmktwvn.  wbo  was  found  Aend  in  the  street. 

Sonrtiawi  Mroonuttoiu  and  carcinomatous  tnmare  in  different  parts 
of  the  bod;  are  aocoBipanied  kj  tbe  formation  of  thrombi  in  the  heart 
cantiea  vhich  are  composed  partly  of  coagulated  blood,  partly  of  tis- 
sue like  that  of  the  primair  tumor. 

TTUOIS. 

Prinuu;  tunon  in  tbe  heart  are  ran;  but  sarcomata,  myxomala, 
Jitnmut/a,  and  iiponmin  may  occor.  RkaMomyomata,  probably  con- 
geutal,  may  occur  in  tbe  heart  wall  as  circumscribed  nodular  masses. 
A  oamrmnu  tumor  of  this  kind  has  been  described,  .Secondary  tnmors, 
aa  a  recnlt  of  metastasis,  or  of  continuone  growth  from  adjacent  parts, 
are  not  rery  infrequent.  The«  are  nsnallv  carcinomafn  or  aarcomata. 
Secondary  rhontlromata  have  been  observed. 


FAKASITES. 


Ecbinococcus  eometimes  occurs  in  the  heart  wall  and  may  perforate 
into  tile  cavities.     Cvsticerous  cellulosfe  has  been  observed. 


THE  BLOOD-VESSELS, 

ATROPHY   ASIl    HVPEKTKOPHY. 

Atrophy  of  the  blood-vessels  may  involve  the  entire  trunk  or  some  of 
its  elements.  It  may  occur  »s  a  part  of  general  malnutrition  of  the 
body,  or  in  connection  with  atrophy  of  particular  organs,  or  as  an  ac- 
companiment of  various  diseaaes  of  the  vessels  themselves. 

Hypertrophy,  which  is  especially  seen  in  the  arteries,  may  occur  in 
the  establishment  of  a  collateral  circulation  upon  the  elosare  of  arterial 
tmnks,  or  it  may  occur  as  the  result  of  increased  blood -pressure,  as  in 
some  forms  of  hypertrophy  of  the  heart. 


DEOBKBRATIOX. 

Fatty  Degeneration. — This  may  occur  in  the  walls  of  otherwise  unal- 
tered vessels,  or  in  those  which  have  undergone  a  variety  of  inflamma- 
tory or  degenerative  changes.  It  may  occnr  either  in  the  iutima  or 
I  media,  or  both,  and  may  be  so  extensive  as  to  form  a  very  prominent 
gross  lesion,  or  so  little  developed  as  to  require  the  microscope  for  its 
recognition.  When  marked,  especially  if  occurring  in  the  intima  of  large 
vessels,  smaller  and  larger  spots  or  stripes  or  patches  may  be  seen,  of  a 
yellowish- white  color,  usually  sharply  circnmscribed,  and  sometimea 
smooth,  sometimes  roughened  on  the  surface.  It  is  most  apt  to  occur  in 
the  aorta,  but  may  be  found  in  any  of  the  vessels.     In  moderate  degree* 
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of  the  lesion,  we  find  on  section  that  the  cells  of  the  intima  contain  fat- 
droplets  in  greater  or  less  number.  When  further  advanced,  not  only 
are  the  cells  crowded  with  fat-droplets,  but  the  intercellular  tissue  also 
may  be  more  or  less  densely  infiltrated  with  them.  Sometimes  the  in- 
filtration is  so  dense  that  the  tissue  breaks  down,  and  there  may  be  an 
erosion  of  the  surface,  forming  a  so-called  fatty  ulcer.  When  the  media 
is  involved,  the  muscle  cells  contain  fat-droplets.  It  may  lead  to  the 
formation  of  anenrism  or  to  rupture  of  the  vessels. 

Calcification  usually  occurs  in  vessels  otherwise  diseased,  and  may  in- 
volve either  the  intima  or  media.  It  consists  in  the  deposition  of  salts 
of  lime  either  in  the  cells  or  intercellular  substance.  The  lime  may  be 
in  the  form  of  larger  or  smaller  granules  or  in  dense  translucent  plates. 

Amyloid  Degeneration,  which  may  affect  all  the  coats  of  the  arteries, 
but  especially  the  intima  and  media,  will  be  considered  under  the  lesions 
of  the  organs  in  which  it  most  commonly  occurs. 

Hyaline  Degeneration  may  cause  thickening  of  the  intima  of  the 
blood-vessels  by  its  conversion  into  or  infiltration  with  a  homogeneous 
material  somewhat  similar  to  amyloid  (see  page  68).  Or  it  may  involve 
the  entire  wall  of  smaller  vessels,  converting  them  into  irregular  lumpy 
cords.  The  lumen  of  vessels  thus  changed  may  be  obliterated  or  occluded 
bv  thrombi. 

THE    ARTERIES. 
INFLAMMATION. 

Acute  Arteritis. 

Acute  inflammation  of  the  walls  of  the  arteries  is,  in  the  majority 
of  cases,  the  result  of  injury,  or  of  an  inflammation  in  the  vicinity  of  the 
vessel,  or  of  the  lodgment  within  it  of  some  foreign  body  of  an  irritat- 
ing or  infectious  nature.  The  inflammatory  process  may  be  largely  con- 
fined to  the  inner  layer  of  the  \esse\s— endarteritis;  or  it  may  com- 
mence in  the  outer  layers— periarteritis;  or  it  may  involve  the  entire 
wall. 

The  blood-vessels  in  the  outer  layers  may  be  congested,  the  tissue 
(edematous  and  infiltrated  with  pus  cells,  and  the  entire  wall  may  be- 
come necrotic.  The  intima,  if  this  layer  is  involved,  loses  its  natural 
gloss,  looks  dull  and  swollen.  It  may  become  infiltrated  with  pus  from 
the  outer  layers,  and  it  may  become  necrotic.  Under  these  conditions 
thrombi  usually  form,  and  in  these  may  occur  tlie  various  changes  which 
have  been  already  described  on  page  56. 

Chronic  Arteritis. 

In  chronic  arteritis,  all  the  coats  of  the  vessel  may  be  involved,  but  i 
most  cases  the  lesion  is  either  largely  confined  to,  or  most  marked  in,  t 
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intima — endnrtfritis.    The  disease  may  supervenu  upon  an  a 

matioii  of  the  artery,  or  it  may  bo  clirouic  from  the  beginuiog.     The 

iuflammatiun  may  occur  in  patches  or  in  irregular  segments  of  the  ves- 


aels,  of  various  lengths,  or  it  may  occur  diSueely.  It  may  l>e  limitci)  to 
single  arterial  truiiice,  or  it  may  affect  more  or  less  all  tlio  arteriesof  tW 
body.  Arteries  which  are  the  seat  of  slight  degrees  of  chronic  inflam- 
mation mity  appear  to  the  naked  eye  but  slightly,  or  even  not  at  all, 


Ptci.  H$._Cb>okic  OiumuTlaa  ZvOAWnMitia. 
Tbf  kniOD  IB  Ibis  nw  1«  cxcmbItc.  almoM  rntlrrlr  oIohiik  Lba  haam  ol  Uir-  vnR-1.    Tbm>  U, 
loo.  s  modente  dvtcnw  ol  pmiarterltic. 

changed,  or  the  walls  may  seem  stiffer  than  nsual,  and  remain  videly 
open  wlien  cut  across.  When  the  lesion  ta  more  marked,  whitish  patches 
or  areas  of  distinct  thickening  of  the  wall  may  be  seen,  which  somettiDea 
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visibly  incroach  upon  the  lumen  of  the  veBsel  (Fig.  147).  Microscopical 
examination  allows  that  the  thickening  of  the  wall  is  due  to  the  forma- 
tion  of  new  connective  tissue,  mostly  in  the  inlima.  The  new  tiitNue 
may  be  soft  and  gelatinous  in  character  and  contain  few  or  miiiiy  ot'lla; 
or  it  may  be  very  dense  and  hard  and  contain  very  tew  oells,  The 
endothelial  layer  of  the  intima  may  remain  intticc  over  the  thickened 
area.  Parts  of  the  vesael  not  distinctly  thickened  may  contain  an 
unusnal  number  of  small  spheroidal  cells.  Sometimes  the  musculoaa 
un<]  ndventitia  us  well  as  the  intima  show  at  the  scut  of  thiokeiiiiig  an 
increase  of  new  conneclive  tissue.  The  increase  of  connective  tisaiie  in  the 
intimti.  particularly  of  smaller  arteries,  may  be  so  great  as  to  incroach 
seriously  upon  the  lumina,  and  even  lead  to  their  obliteratiou — endar- 
Uriiis  oA/tV»ra««  (Fig.148).  Obliterating  endarteritis  is  very  common 
in  the  interstitial  inflammation  of  organs,  such  as  the  kidney,  livnr,  etc.. 


M  a  put  of  tbe  general  new  formation  of  conoectire  ttMue.  Arterie* 
vbich  are  tbe  seat  of  chronic  uteritis  are  not  infrequently  tbe  Mat  of 
Mcoodary  acnte  inflammatory  cbangeB,  eo  that,  in  addition  to  the  forma- 
tioo  of  connective  liasne,  they  mar  become  infiltrated  with  •mall 
■pbenmlal  cells,  which  mar  lie  singly  or  in  clnstera  in  tbe  varioni  Uyen, 
■od  puticulariy  along  the  blood-venels  of  tbe  wIveutitiA. 

Arteriec  wiiich  are  tbe  Kat  of  chronic  «Ddarteriti«  arc  liable  to  mSer 

•  H  degenerative  cbangea,  consisting  chiefly  of  fatty  degencnUios, 

1,  or  the  breaking-down  of  the  d^enermted  tisne,  and  tbe 

B  of  iodoeed  wftened  areu  (Fig.  Itir).  or  croaioiu  or  oluer-lilce 

I  IB  tlie  intima.     To  tbe  varied  altenUwoa  prodoeed  in  tbe  walla 

of  tka  afftenee  by  combinations  of  tbcae  inflammatorj  and  degenerative 

■agn  tke  name  mtluruma  ia  freqnently  applied. 

WW»  fatty  dcy Delation  raperveaei  opoD  ^nmie  eodartarilii^  tbe 
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thickened  nreas  niuy  liiivc  a  light-yellowish  color,  tiud  the  mioroecopical 
ezttmination  will  show  n  greater  or  less  nmount  of  Tat  in  and  between  the 
cells  of  the  inlinia  or  the  new  tiasue  produced  therein.  Should  the 
fatty  degeneration  be  extensive,  the  basement  sabRtiincG  and  tho  im>IU 
may  gradually  disintcgrule,  and  larger  and  smaller  irregiiUr  OHi^ities 
may  he  formed  in  the  walls,  filled  with   fat-droplets  and  ti«suc  detritus. 

These  softened  areas,  sometimes  called  alhsTomatuus cysl».  freqnetitly 
also  contain  choleetearin,  and  there  may  be  partial  calcification  of  their 
contents,  or  of  the  tissne  of  the  arterial  wall  about  them.  Sometimes 
the  wall  of  the  artery,  instead  of  undergoing  aimplo  fatty  degeneration, 
or  in  connection  with  this  change,  hecomos  iu  circumscribed  localities 
looser  in  tentnre  by  the  conversion  of  the  mnscular  and  connective 
tissue  into  a  finely  tibrillar  substance  which  may  persist  for  some  time  or 
break  down,  forming  an  atheromatous  cyst.  These  atheromatou>'  cyst« 
may,  through  a  degeneration  of  the  tissue  inclosing  them.  0|>en  into  the 
lumen  of  the  vessel,  forming  the  so-called  atheromatous  ulcerr,  Prng- 
mentfi  of  tissue  from  the  edges  of  these  ulcers,  or  from  the  contents  of 
the  cysts,  may  be  carried  into  the  circulation,  forming  emboli.  Fibrin- 
ous thrombi  are  prone  to  form  upon  the  roughened  surface  of  the 
intima  or  upon  the  surface  of  the  erosions.  Very  frequently  the  calci- 
fication  is  so  extensive  that  large,  hard,  oalcurcous  plates  are  formed  in 
the  walls  and  may  project  inward,  forming  roughened  surfaces  ou  which 
thrombi  are  deposited.  Fatty  degeneration  and  calcilication  of  the 
meilia  and  thickening  of  the  udventitia  may  occur  in  connection  with 
atheroma  of  the  intima.  Sometimes  the  vessels  by  those  changes 
become  greatly  deformed,  so  that  over  considerable  areas  the  entire  wall 
may  be  altered,  presenting  raided  and  roughened  surfaces  inlersjiersed 
with  oaleareons  plates,  erosions,  thrombi,  etc.  Chronic  endarteritis 
and  atheroma  is  most  common  anil  marked  in  the  aorta,  but  it  may 
occur  in  smaller  arti'ries.  particularly  in  the  cerebral  and  coronary 
arteries 

Arteritis  as  a  result  of  ayphilin  is  of  frequent  occurrence.  This  may 
lead  to  partial  or  complete  obliteration  of  the  lumen  of  the  veese]  hy 
a  thickening  of  the  intima  (Fig.  05),  or  it  may  involve  all  the  nrterJiil 
ooate.  Histologically  the  new  tissue  formed  in  syphilitic  arteritis  is 
identical  in  mo^t  eases  with  the  product  of  simple  chronic  intlammatioa; 
but  when  arteries  are  involved  in  the  growth  of  gummy  tnmors.  the 
cheesy  degeneration  characteristic  of  the  latter  ofteu  aSects  the  vessel* 
also.  Syphilitic  arteritis  is  a|it  to  affect  smaller  vessels,  and  the  degene- 
rative changes  do  not  form  so  ])rominent  a  feature  as  in  other  forms. 

In  tubercular  infiammation,  the  walU  of  the  arteries,  particularly  the 
smaller  ones,  may  be  thickened,  and  their  Inmina  obliterated  (Fig.  150K 

The  results  of  arteritis  vary  greatly,  depending  upon  the  size  and 
situittion  of  the  affected  vessel,  and  the  extent  and  particular  form  which 
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the  lesion  aestimeB.  The  vessele  may  become  dilated  by  a  yielding  to  the 
blood -pressure  of  their  weakened  wiills,  and  aueurismB  of  various  kinds 
may  be  thus  produced.  Thrombi  and  emboli  may  be  induced  by  means 
of  the  roughened  surfnees  common  in  endarteritis,  particularly  of  the 
larger  vessels.  On  the  otber  hand,  obliterating  endarteritis  may  cause  a 
partial  or  entire  shutting-oii  of  the  blood-snpply  to  a  part,  and  a  more  or 
leas  eerions  interference  with  its  outrition  or  even  its  death.  Hyper- 
trophy of  tl  B  left  T  ntr  cie  of  tl  e  hea  t  may  accompany  extensive 
arteritis,  a''  a  res  It  of  tl  e  ncreased  r  gid  ty  of  the  walls  of  the  vessels, 
or  the  din        to    of  tl  e  r  lumina 
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wlDg  Ibe  IncroAchment  of  an  area  ot  tubenitlar  inflammatioti  upon  tht  irall  of  the  artorj 
ftod  the  rormatkui  of  a  mass  pftitly  oocludinji  tbe  himi^H  of  the  rusel.  Ibis  Bection  Bhowii  how 
tlw  geoEntliiUidn  at  the  tuberL-ulu  InOammatlnn  through  thu  budf  maj-  occur  by  tbe  sweeping 
away  ot  Ibe  tubercle  bacilli  by  the  hlood  aocl  the  uBtabtialimeut  of  new  foot  In  various  partu  of  tlie 
bodj.    Prom  ■pecimen  prepared  by  Dr.  J.  B.  Ely. 

It  is  important  to  remember  that  a  very  slight  contraction  of  arteries 
which  have  undergone  a  considerable  degree  of  obliterating  endarteritis 
may  produce,  for  the  time  being,  the  same  effect  upon  the  part  supplied 
by  them  with  btood  that  a  permanent  occlusion  would  do.  Such  an  oc- 
clusion of  the  vessels  and  cutting-off  of  the  blood-supply  may  be  of  the 
greatest  significance,  even  though  it  bo  but  temporary,  if  it  involve 
branches  of  the  coronary  or  cerebral  arteries.     Although   it  is  not  yet 


proTen  that  tempomry  contmetion  of  partiiilly  occliiiiod  arteries  ts-« 
siifiicietit  or  freqoent  cause  of  sudden  death,  there  are  coses  of  sudden 
death  with  the  symptoms  of  heart  failure  or  with  the  symptoms  of  hemi- 
plegia, in  which  the  only  discovcmble  lesions  uro  obliterating  eodarteritis, 
respectively,  of  the  coronary  or  cerebral  arteries.  We  have  seen  cases  of 
sudden  death  occurring  with  symptoms  of  hemiplegia,  in  which  there 
was,  at  some  point  of  the  middle  cerebral  artery,  considerable,  although 
not  complete,  obliteration  of  the  vessel,  but  no  evidence  of  degeneration 
of  the  brain  tissue  supplied  by  it.' 

The  causes  of  chronic  arteritis  and  atheroma  are  in  many  cases  not 
understood.  It  may  commence  iu  an  acute  process,  or  it  may  be  &low  in 
its  developmeut.  It  is  very  common  in  old  people,  and  seems  oft«n  to 
be  of  no  particular  eigniScance.  Ou  the  other  hand,  it  may,  as  wehuro 
seen,  particularly  in  the  emalter  arteries,  l)e  associated  with  syphilis,  tu- 
berculosis, or  interstitial  inflammation  of  organs. 

DILATATION    ASn    ANEURISM. 

1.  Cirsoid  aneurism  consists  in  the  dilatation  and  lengthening  of 
large  or  small  arteries.  The  walls  of  the  artery  are  thinned,  the  vessel 
is  tortuous  and  in  places  siiccnhiteil.  These  chun;;es  are  most  frequent 
in  small  arteries,  especially  the  temporal  and  occipital;  they  involve  the 
trunk  of  the  rossel  and  its  branches,  or  may  extend  to  the  capillaries  and 
small  veins.     They  form  larger  or  smaller  tumors  beneath  tiie  skin. 

Rarely  they  are  found  in  the  larger  arteries,  and  even  in  the  aorta. 

3.  Tlie  ordinary  aneurigm  is  a  dilatation  of  the  coats  of  the  artery 
over  a  larger  or  smaller  part  of  its  course.  Such  dilatations  are  ui^ually 
due  to  chronic  endarteritis  and  atheroma.  According  to  their  shape,  we' 
may  distinguish  two  varieties  :  tlie  diffuse  and  the  circumscribed. 

{a)  The  diffuse,  cylindrical,  or  fusiform  aneurism  consists  in  a  uni- 
form dilatation  of  all  the  coats  of  an  artery,  so  that  it  assumes  the  shape 
of  a  fusiform  or  cylindrical  swelling.  In  the  walls  of  the  dilat«d  portion 
of  the  vessel  there  are  often  smaller,  circumscribed  dilatations.  The 
wall  of  the  aneurism  is  atheromatous  or  calcified;  the  middle  coat  taw 
be  atrophied.  The  arch  of  the  aorta  is  the  most  common  seat  of  this 
form  of  aneurism,  but  the  entire  length  of  the  aorta,  or  parts  of  any 
other  arteries,  may  be  dilated  in  the  same  way. 

(d)  The  circumscribed  or  sacculated  aneurism  consists  either  in  a 
dilatation  of  the  entire  circumference  of  an  artery  over  a  short  porti<Mi 
of  its  length,  or  in  a  dilatation  of  ouly  a  small  portion  of  one  side  of  the 

'Consult  Oahnhfim  luul  t,  SehuUhett- HeehJturg,  "  Ucbar  die  Polgcn  ri.  Knnx- 
iirl«riciiTcr8cli)i(tsauiig  fflr  dw  Herz."  Vircli.  Arcbiv.  Bd,  8-1.  p.  'VM;  sIm  Z«|«tm. 
"  Ueber  d.  SclfToae  der  Corouar-Art^m  U-  d.  davoD  Bliliftii;fi)rrti  KrankhHuxii- 
■tinde."  Zdtscli.  f.  klin.  Htd..  Bd.  vii..  pp.  Va  and  .'i3tl. 
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wftll,  SO  that  the  aneuriHtn  looks  like  a  swelling  attached  to  one  Hide  of 
the  artery.  The  aneiiriam  commeDces  as  a  dilatation  of  all  the  coata  of 
the  vessel;  but  as  soon  as  it  attains  any  considerable  size,  the  middle 
coat  atrophies,  so  that  the  wall  is  composed  of  the  inner  and  outer  coate; 
or  the  inner  coat  is  destroyed  by  endarteritis,  aothat  the  outer  coatalone 
forms  the  wall  of  the  aneurism.  As  the  auenristn  increases  in  size,  it 
presses  upon  and  causes  the  destruction  of  the  neighboring  tissues  and 
TJBcera,  and  portions  of  these  tissues  and  viscera  become  incorporated 
with  or  take  the  place  of  the  wall  of  the  aneurism.  The  cnvity  of  the 
aneurism  is  filled  with  fluid  or  clotted  blood,  or  with  layers  of  fibrin 
vhicli  adhere  closely  to  its  wall.  The  communication  between  the  aneu- 
rism and  the  artery  may  be  small  or  large.  If  arterial  branches  are  given 
©a  from  the  aneurism,  they  may  remain  open  or  become  plugged  with 
fibrin;  or  their  walls  are  thickened  and  their  cavities  narrowed  hy  endar- 
teritis. Death  is  produced  by  the  pressure  and  interference  of  tlie  aneu- 
rism with  the  adjoining  viscera,  or  by  rupture.  The  rupture  may  allow 
enough  blood  to  escape  to  destroy  life,  or  the  blood  may  be  held  in  hy 
the  soft  parts,  and  a  second  false  aneurism  formed  about  the  original  one. 
Dissecting  aneurisma  are  those  in  which,  owing  to  a  solution  of  con- 
tinuity of  the  inner  layers  of  ibe  artery,  the  blood  gets  between  the 
media  and  adventitia,  and  forces  its  way  for  a  greater  or  less  distance 
between  them.     Or  it  may  separate  the  media  into  two  layers. 

ANEOHISifS   OF   THE    KIFFERRNT    AKTERIES. 

The  aorta  may  be  dilated  over  its  entire  length;  or  there  may  be  dif- 
faee  or  circumscribed  dilatations  at  any  portion  of  its  course;  or  there 
may  be  several  aneurisms,  situated  at  different  points.  The  ascending 
portion  of  the  arch  of  the  aorta  may  be  uniformly  dilated  in  a  fusiform 
«hape;  or  there  may  be  circumscribed  dilatations  on  its  anterior  wall,  or, 
more  rarely,  on  its  posterior  wall.  The  sacculated  aneurisms  may  be  of 
all  sizes,  and  may  rupture  within  the  pericardium;  or  they  may  form  a 
cavity  in  the  upper  part  of  the  ventricular  septum,  and  communicate  by 
openings  into  the  pulmonary  arteiy  and  left  ventricle;  or  they  may  dilate 
downward  between  the  visceral  and  parietal  pericardium,  in  front  of  the 
heart,  pushing  tliat  organ  backward.  They  may  perforate  into  the  right 
or  left  auricle  or  right  ventricle,  the  superior  vena  cava,  or  the  pulmo- 
nary artery:  or  they  may  reach  a  large  size,  press  on  and  erode  the  right 
side  of  the  sternum  and  adjoining  ribs,  project  under  the  skin,  and  even 
rupture  externally. 

The  transverse  portion  of  the  arch  may  be  dilated  in  a  fusiform 
«hape.:  or  there  may  be  sacculated  aneurisms  at  any  point  in  its  wall. 
The  sacculated  aneurisms  usually  reach  a  considerable  size.  They  press 
on  the  sternnm  and  ribs  in  front,  or  on  the  (esophagus,  trachea,  and 
bronchi  behind.     The  large  arteries  given  off  from  the  arch  may  be  oc- 
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eluded.     They  cause  death  bj  pressure  on  the  air  pnEsagee,  the 
giia.  and  the  veim  cava:   or  may  rupture  externally  or  into  the  ceaD| 
gns,  trachea,  bronchi,  or  pleura!  cavitieB, 

On  the  abdominal  aorta  Wb  usually  find  aneurisms  sacculated, 
they  arc  situated  high  ii|i,  they  may  project  into  the  pleural  caTitie« 
lower  down,  into  the  abdomen.  Tliey  may  cotnpreas  and  displace 
viscera,  vessels,  and  nerves,  and  erode  the  vertebne.  They  mayrapturs' 
behind  the  peritoneom.  into  the  iwritoneal  cavity,  the  pleural  cavities, 
the  inferior  vena  cava,  the  lungs,  the  colon,  the  pelves  of  the  kidneyj 
or  the  posterior  mediastinum. 

T/ie  coroiuirif  nrlerifs  may  bo  dilated  throughout,  or  may  be  the 
of  small  sacculated  aneurisms.     These  may  rupture  into  the 
diiim,  or  may  cause  rupture  of  the  heart  wall. 

Thf  pulmonary  arteriM  lire   rarely  the  £eat  of  aneurisms.     DJffai 
and  circumscribed  dilatations,  however,  suroetimeg  occur  on  the  tnahi 
trunk  and  ou  the  two  principal  branches  of  the  art«ry.     They  do  m 
usually  reach  a  large  size,  but  may  (tanse  death  by  rupture,     (rcnnvl 
dilatation  of  all  the  branches  of  tlie  pulmonary  artery  is  more  common. 
It  is  found  in  connection  with  stenosis  of  the  mitral  valves,  sod  vil 
compression  or  induration  of  the  lung  tissue. 

Of  the  otlier  arteries  of  the  body,  there  is  hardly  any  one  which  mi 
not  become  the  seat  of  an  tiuetirism,  but  those  of  the  popliteal  artery  si 
most  common. 


Stenosis  and  obliteration  of  the  aorta,  at  the  point  of  entrance  of  t1 
ductus  arteriosus,  have  been  described  in  a  considerable  number  of  cast 

The  situation  of  the  stenosis  is  either  exactly  at  the  entrance  of  tl 
ductus  arteriosus  or  close  on  either  side  of  this  point.  The  degree 
stenosis  varies.  The  aorta  may  be  entirely  closed  and  converted  intu 
solid  cord  for  a  length  of  half  an  inch;  or  there  may  be  a  circular 
striction  through  which  there  is  a  larger  or  smaller  opening — tb«  coi 
Etriction  is  uniformly  circular:  or  there  is  a  septum  springiDg  from  t1 
conoave  side  of  the  vessel  at  the  opening  of  the  ductus  artenoens;  i 
there  is  a  eicatriciul-liko  contraction  of  the  aorta.  The  walls  of  U 
aorta  at  this  point  may  be  thickened  and  sclerosed.  The  ductus  art^i 
osus  may  be  closed  or  open,  Above  the  constriction  the  aorta  is  nenal 
dilated:  below  it,  it  is  normal,  dilated,  or  stouosed. 

Stenosis  of  the  aorta  produces  hypertrophy  of  the  left  ventricle,  an 
lat«r,  of  the  right  ventricle,  with  venous  congestion  throughout  tl 
body;  or  there  may  be  a  c^lluteral  circulation  developed  between  tl 
arteries  given  off  above  and  below  the  constriction:  or  there  may  be  ru] 
ture  of  the  aorta,  the  right  ventricle  or  auricle. 

This  condition  is  found  at  all  ages,  but  is  produced  during  fa>tal  til 
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or  in  the  first  year  of  ejtra-uterine  life.  It  ia  probiible  that  it  may  he 
caused  after  birth  by  an  abnormal  closure  of  the  ductus  arteriosus. 
This  vessel  itornintly  becomes  closed  without  the  formation  of  a  throm- 
bus. If  H  thrombus  is  formod,  it  muy  exteud  into  tho  aorta  and  ob- 
struct it;  or  the  ductus  arterioaus  is  filled  with  a  thrombus,  but  increases 
for  a  time  in  size;  afterward,  as  the  thrombus  is  absorbed,  the  vessel 
contracts  and  draws  the  walls  of  tho  aorta  together. 

Stenosis  of  the  aorta  and  of  some  of  the  other  arteries  has  been  ob- 
served, in  a  few  rare  cases,  without  any  known  cause. 

Endarteritis,  with  the  production  of  atheromatous  and  calcareona 
patches,  may  obstruct  or  entirely  obliterate  the  smaller  arteries.  This 
is  especially  seen  in  the  arteries  of  the  leg,  foot,  and  braiu,  and  in  the 
coronary  arteries.  The  writer  (T.  M.  P. )  has  seen  a  case  in  which  the 
snbclnvian  vas  completely  occluded  in  this  way. 

Narrowing  of  tho  aorta  and  of  all  its  branches,  with  thinning  of  the 
arterial  coats,  is  found  as  a  congenital  condition.  It  usually  occurs  in 
females,  in  connection  with  imperfect  development  of  the  whole  body. 

Stenosis  from  thrombosis  or  embolism  is  treated  of  elsewhere. 


RDPrrHES   AND   1V0VND8. 

Rupture  of  arteries  may  occnr  under  the  following  conditions: 

1.  Fatty  degeneration  or  endarteritis,  with  atheromatous  changes, 
may  so  soften  and  destroy  the  inner  and  middle  coats  of  an  artery  as  to 
admit  of  its  rttpture.  The  aorta,  just  above  the  valves,  is  the  most  fre- 
quent seat  of  this  lesion.  The  rupture  may  run  in  any  direction;  its 
edges  are  irregular  and  jagged.  The  blood  may  burst  through  all  the 
coats  of  the  aorta  at  the  same  point;  or,  more  frequently,  the  external 
coat  remains  and  the  blood  is  infiltrated  in  the  middle  coat  and  between 
it  und  the  external  coat.  In  this  way,  a  liissecling  aneurism  is  formed, 
which  may  estend  along  the  aorta  for  a  considerable  distance.  After  a 
short  time,  the  extenial  coat  usually  gives  way  at  some  point,  and  the 
blood  escapes.  In  rare  cases,  life  is  prolonged  for  some  time,  the  ruptnre 
being  closed  by  a  new  membrane. 

We  also  find  ruptures  from  fatty  degeneration  and  atheroma  in  the 
arteries  of  the  brain  and  lungs;  in  the  coronary  arteries,  the  cceliac 
axis,  the  mesenteric  arteries,  and  in  the  arteries  of  the  extremities. 

%.  In  rare  cases,  stenosis  of  a  portion  of  the  aorta  may  cause  rupture 
at  some  point  between  the  seat  of  stenosis  and  the  heart. 

3.  Contusions,  wrcnchings,  and  severe  falls  may  rupture  the  walls  of 
an  artery,  either  partially  or  completely,  producing  traumatic  or  dis- 
aecting  aneurisms,  or  completely  severing  tho  vessel. 

4,  Penetrating  wounds  may  injure  or  entirely  sever  an  artery.  If 
the  vessel  be  large  and  the  injury  severe,  death  from  heemorrhage  ia 
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A  aniail  iirtery  tniiy  become  closed  or  be  t.hc  scat  of  » 


2»4 

the  usual  result 
faUe  ftiieurism. 

lu  the  healing  of  a  wounded  artery,  two  conditions  co-operate,  Tba 
vessel  retracts  and  contracts,  and  a  thrombus  is  formed  within  it.  Tba 
contraction  may  be  alone  suiScient  to  close  the  vessel;  its  coals  thicken, 
and  the  inner  surfaces  finally  are  fused  together;  or  the  blood  co«gulate8i 
and  forms  a  thrombus  in  the  veasol  neitr  the  wound.  This  thrombni 
later  becomes  organized,  and  the  vessel  is  converted  into  a  fibrous  cordi 

SpuriouK  or fahe  aneurisms  are  found  most  frequently  connected 
with  vessels  of  the  extremities.  When  an  artery  is  wonuded,  the  blo»4 
escapes  into  the  surrounding  soft  parts,  and  a  cuvity  is  formed  filled 
with  blood  and  broken-down  tissue.  This  condition  may  tertDinate  is 
several  ways. 

(a)  The  wound  in  the  artery  may  heal  and  the  effusei]  blood  be  ab-^ 
Horbed. 

(b)  The  eJTnsed  blood  and  broken  tissues  may  become  gangrenoas  and 
the  surroiindiug  soft  parts  be  inflamed, 

(c)  A  sort  of  sac  wall  may  be  formed  by  the  soft  parts,  while  th* 
wound  of  the  artery  remains  open,  so  that  we  have  an  anenrismnl 
through  which  the  blood  Is  constantly  pouring. 

5.  It  an  artery  be  wounded,  and  at  the  same  time  the  vein  which 
companies  it,  we  have  ae  the  result  the  conditions  caJled  anenrUmal 
and  varicose  aueurism.  In  aneurismul  varix,  the  artery  and  vein  l>eco[ns 
adherent  at  the  seat  of  injury,  so  that  the  arterial  blood  passes  directli 
into  the  vein.  There  is  a  smooth,  rounded  opening  between  the  twi 
vessels,  the  vein  is  dilated  into  a  sac,  and  the  veins  emptying  ioto  it  arq 
dilated  and  tortuous. 

In  varicose  aneurism,  the  artery  and  vein  do  not  cummnniciUe 
rectly,  but  a  false  aneurismal  sue  is  formed  between  the  vessels, 
which  the  blood  is  poured  before  passing  into  the  vein. 

Varicose  aneurism  may  also  be  produced  by  the  spontaneous  rnptnn 
of  an  aneurism  into  a  vein.  The  anenrism  preases  gainst  the  vein,  be- 
comes adherent,  and  fiuully  ruptures  into  it.  This  condition  has  i»6eo 
observed  l)etweeu  the  aorta  and  pulmonary  artery;  the  aorta  and  inferior 
and  su|ierior  vena  cava;  the  poplltoal  artery  and  vein;  the  femoral  artery 
and  vein;  the  splenic  artery  and  vena  a^ygos;  the  internal  carotid  and 
sinus  cavernosus.  Kven  in  cases  of  ^rforatiou  by  aortic  aneurisms,  life 
is  usually  prolonged  for  some  time. 

G.  Destructive  inflammation  or  tumors  of  the  snrroniiding  liasuoe 
may  invade  and  destroy  a  portion  of  the  wall  of  an  artery.  Thus  nl- 
ceratioQ  of  the  trachea,  bronchi,  bronchial  glands,  and  cBsophagus,  ot 
tumors  of  these  parts,  may  perforate  the  aorta;  gangrene  of  the  tungi, 
the  pulmonary  arteries;  ulcer  of  the  stomach,  the  gastric  arteries,  etc. 

Tumors. — Secondary  tnmors,   chiefly  carciuomata  and  sarcomata* 
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may  occur  in  the  walls  of  thp  arteries  by  continuous  growth  from  with- 
out, involving  first  the  external  layers.  To  these  layers  they  are  usually 
confined,  for  the  density  of  the  inner  layers  affords  such  marked  resis- 
tance to  the  infiltration  of  the  tumor  cells  that  they  are  apt  to  pass 
intact  through  the  tumor  which  grows  around  them.  More  frequently 
the  arteries  become  secondarily  involved  in  the  growth  of  malignant 
tumors  by  the  occurrence,  within  them,  of  emboli  formed  by  larger  and 
smaller  masses  of  tumor  cells. 

These  emboli  are  usually  of  small  size,  and  are  apt  to  get  into  the 
circulation  by  growing  through  the  walls  of  the  veins  into  their  lumina. 
Large  emboli  from  tumors  are  most  apt  to  occur  in  the  branches  of  the 
pulmonary  artery.  The  emboli,  formed  as  they  are  for  the  most  part  by 
cells  capable  of  growth  and  proliferation,  are  apt  to  soon  form  connec- 
tion with  the  walls  of  the  vessels,  and  by  the  growth  into  them  of  blood- 
vessels from  the  vw^a  vasorum  to  find  the  conditions  necessary  for  their 
development,  and  they  may  thus  soon  involve  the  entire  wall  of  the  ves- 
sel and  grow  out  into  adjacent  parts. 


THE     VEINS. 

DILATATION. 

Dilatation  of  the  veins,  or  phlebectasia,  presents  itself  under  a  va- 
riety of  forms. 

1.  Simple  Dilatation. — The  vein  is  uniformly  dilated  in  a  cylindri- 
cal or  fusiform  shape;  its  length  is  not  increased;  its  walls  are  of  normal 
thickness  or  thinned;  the  valves  increase  in  size,  or  are  insufficient,  or 
atrophy,  or  are  torn. 

2.  Cirsoid  Dilatation. — The  vein  is  uniformly  cylindrically  dilated, 
but  is  also  increased  in  length,  so  that  it  assumes  a  very  tortuous  course. 
The  walls  are  normal,  thickened,  or  thinned. 

3.  Varicose  Dilatation, — A  circumscribed  portion  of  the  wall  of  the 
vein  is  dilated  so  as  to  form  a  globular  sac.  The  sac  communicates  with 
the  vein  through  a  large  or  small  oj>ening.  The  wall  of  the  sac  is  formed 
of  the  coats  of  the  vein,  which  preserve  their  normal  thickness,  are  tliiok- 
ened  or  thinned;  the  middle  coat  may  disappear  entirely.  There  may 
be  only  one  such  dilatation,  or  there  may  be  a  number  on  the  same  vein, 
or  a  number  of  veins  may  be  affected  at  the  same  time.  The  vein  may 
be  otherwise  normal,  or,  more  frequently,  is  dilated  in  the  cirsoid  form. 

4.  Anastamosing  Dilatation, — A  number  of  contiguous  and  anasto- 
mosing veins  are  dilated,  both  in  the  cirsoid  and  varicose  forms.  The 
vein  then  looks  like  a  series  of  cavities  separated  by  thin  partiti^ons.  The 
dilatations  of  the  same  vein  become  adherent  to  each  other  and  to  those 
of  the  adjoining  veins;  portions  of  the  wall  of  the  dilated  parts  may  dis- 
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appear,  aud  we  Bud  a  number  of  cavities  cuDtaining  venous  blood,  and 
separated  from  each  other  by  thin  partitions.  The  course  of  the  vein 
can  no  longer  be  followed  out. 

Spontaneous  cure  of  dilatations  of  the  veins  is  not  common,  and  ubu- 
allj  occurs  only  in  the  lesser  degrees  of  the  lesion.  Most  phlebect«<i» 
increase  steadily  in  size  and  extent.  Very  frequently  thrombi  form  in 
the  dilated  veins,  and  either  partially  or  completely  dll  them;  and  these 
in  rare  cases  may  become  organized,  or  the  clots  may  dry  and  bec-ome 
calcified,  forming  jjA/p^/iM^  (see  page  56),  and,  by  the  formation  of  new 
connective  tissue  in  the  walls,  they  may  become  inclosed  in  a  fibrous 
irapsale,  with  the  obliteration  of  the  vesee].  The  wall  of  the  dilates!  sfto 
may  become  so  thin  that  it  finally  ruptures,  and  the  blood  is  discharged 
externally.  Sometimes  inflammation  is  aet  up  in  the  tissues  sarrrmnd- 
ing  the  vein,  and  wc  find  ))oth  the  snrrounding  tissues  and  the  wail  of 
the  vein  the  seat  of  purulent  infiltration  or  fibrous  thickening.  Th« 
parts  of  the  body  from  which  the  dilated  veins  draw  their  blood  may  ex- 
hibit the  results  of  chronic  venous  congestion,  cedema,  hyperemia,  and 
hypertrophy  or  ulceration. 

When  occurring  iu  mucous  membrane,  dilated  veins  arc  usually  asso- 
ciated with  persistent  catarrh.  There  is  hardly  one  of  all  the  reins  of 
the  body  which  may  not  be  dilated.  The  hsemorrhoidal  veins,  the  veina 
of  the  leg  and  thigb;  those  of  the  pelvis  and  pelvic  viscera;  those  of  the 
spermatio  cord,  scrotum,  and  labia;  those  of  the  abdoittinal  wall;  those 
of  the  neck  and  arms — are  the  ones  most  frequently  found  in  this 
condition. 

The  causes  of  dilatation  are  principally  some  mechanical  obstractioti 
to  the  passage  of  the  blood  through  the  veins  towards  the  heart;  hot 
changes  in  the  walls  of  the  vessels  from  inflammation  or  injnry,  etc.are 
not  without  influence, 

WOrSDS— RrPTUBE. 

Wauntlt  of  the  veins  usually  heal  by  a  simple  contraction  and  an  ad 
faesive  inflamm-ition  of  their  walls :  sometimes  by  the  formation  of  ■ 
thrombus.  Rupture  of  the  veins  may  be  produced  by  severe  contu- 
sions and  crushiugs  of  the  body,  and  by  violent  falls.  Per/oratioit  of  a 
vein  may  be  produced  by  sup|)oration  of  the  soft  jiarts,  and  the  invasion 
of  the  walls  of  the  vessel;  by  the  pressure  of  an  aneurism  or  of  a  n«v 
growth;  by  the  thinning  of  the  wall  of  the  vein  in  phlebectasia. 

IN  FLAK  U  ATI  ox. 

Inflammation  of  the  veins,  phhbilit,  may  involve  chiefly  the  external 
layers — periphUbitia;  or  the  internal — tndophUbitit;  or,  as  is  very  fre- 
quently the  case,  the  entire  wait  may  be  affected.  Phlebitis  may  be 
caused  by  the  presence  of  a  thrombus,  by  injuries,  or  by  an  inflatninatioii 
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of  the  sarroanding  tissues.  Thrombosis  of  the  vein^  either  primary  or 
secondary,  is  a  very  constant  accompaniment  of  phlebitis. 

Acute  Pkkbitis  may  commence  as  a  supparative  periphlebitis  or  as  a 
result  of  inflammatory  processes  about  the  vessel.  The  outer  layers  of 
the  Tenons  wail  are  congested,  swollen,  infiltrated  with  serum  and  pus. 
The  inner  coats  may  become  infiltrated  with  pus:  they  may  become  ne- 
crotic and  disintegrate.  A  thrombus  is  constantly  formed  under  these 
conditions,  which  may  for  a  time  stop  the  circulation  and  keep  the  pro- 
ductsof  inflammation  and  degeneration  from  mixing  with  the  blood;  but 
the  thrombus  itself  is  prone  to  disintegration,  and  thus  the  exudations 
and  decomposing  fragments  of  tissue  may  enter  the  circulation. 

On  the  other  hand,  owing  to  the  presence  of  irritating  or  infectious 
material  within  the  vein  and  the  formation  of  a  thrombus,  the  inflamma- 
tory process  may  be  at  the  commencement  an  endophlebitis,  but  usually, 
if  the  inflammation  be  at  all  severe,  the  entire  wall  of  the  vessel  will 


Fio.  151.— Ttbkrcular  Phlkbttis. 

The  section  is  from  one  of  the  puhnonarj  veins  in  a  child  dead  of  acute  jreneral  miliarj'  tubei- 
culoflis.    Specimen  loaned  by  Dr.  W.  P.  Northnip. 

eventually  be  involved.  The  pus  cells  in  both  cases  doubtless  come  from 
emigration  from  the  vasa  vasorum.  Acute  phlebitis  may  terminate  in 
the  absorption  of  the  thrombus  and  the  return  of  the  vein  to  its  normal 
condition;  in  the  obliteration  of  the  vein;  or  portions  of  the  thrombus 
may  become  detached,  and  find  their  way  as  emboli  into  various  parts  of 
the  body.  The  most  important  results  of  phlebitis  are  usually  those 
which  depend  upon  the  introduction  into  the  blood  of  the{?e  emboli  or 
of  septic  material  (see  Thrombosis  and  Embolism,  })age  55,  and  Pyiemia). 

Chronic  periphlebitis  produces  thickening,  ])rincipally  of  the  outer 
coats  of  the  veins,  but  the  inner  coats  mav  also  be  involved.  The  sur- 
rounding  tissue  may  be  also  thickened  and  coalesce  with  the  walls  of  the 
vein.     There  may  or  may  not  be  thrombosis. 

Chronic  endophlebitis  is  a  not  very  common  lesion,  of  the  same  ger 
eral  character  as    chronic  endarteritis.     More   or    less   circumscribe 
24 
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patches  of  uew  conoeclive  tiesne  are  formed  in  the  inner  coats,  which 
may  undergo  fatty  or  oulcureoue  degeneration. 

Tubercular  InJliimmrUion  of  the  walls  of  the  Teina  may  oocur  aa  an 
exteiieiou  of  the  process  from  without  or  from  a  lodgment  of  tlie 
tobercle  bacilli  in  the  blood  current  on  the  intima  (Fig.  151).  This  is 
Bot  infroquent  in  the  pulmonary  veins,  and  Weigert  has  recently  culled 
attention  to  the  fact  that  in  acute  miliary  tubereuloaig  the  growth  of 
tubercle  tissue  into  the  lumina  of  these  veina  from  tubercular  lymph 
nodes  is  of  freijuent  occurrence,  and  readily  explains  the  topography 
and  mode  of  occurrence  of  the  general  disease.  The  tubercle  bacilli 
which  are  present  in  the  tubercular  tissue  growing  into  the  lumen  of  the 
Teins  find  thus  an  easy  distribution. 

Syphilitic  lnflammalion  may  involve  the  walls  of  the  veins  either  as 
gummy  tumors  or  as  more  diffuse  thickenings. 


Primary  tumors  of  the  veins  arc  rarg.  Small  Uintnifomata  have  been 
described  in  the  saphenous  and  ulnar  veins.  A  myosarcoma  as  large  as 
a  man's  fist  has  been  descrtbeJ,  situated  in  the  dilated  vena  cava  inferior. 
The  veins  are  not  infreiiuently  secondarily  involved  by  snrromiUa  and 
carcinomatn,  and  sometimes  by  ehondromaia.  The  thin  walls  of  tb« 
veins  offer  comparatively  little  resistance  to  the  incroachment  of  malig- 
nant tumors,  which  thus  gain  access  to  the  circulation  and  may  form 
metastases  in  various  parts  of  the  body. 

I'AltASITES. 

EchiHococrus  is  aometimes  found  in  the  veins,  having  either  developed 
there  or  perforated  from  without. 

Two  species  of  ilisfoma  {liver  fi it ke)  otscai  in  man,  f).  hfpatiaim 
occurs  rarely  in  man,  and  wliile  usually  found  in  the  bile  ducts  may  occur 
in  the  vena  cava,  [),  hamatobiuvt  is  very  common  in  man  in  Egypt  »nd 
ia  other  parts  of  Africa,  and  usually  occurs  in  the  portal  vein  or  it* 
bnuichoe,  and  frequently  in  other  veins. 

THE  CAPILLARIES. 

The  waits  of  the  capillaries  are  so  thin  and  ao  intimately  coDQected 
with  the  surrounding  tissues  that  their  lesions  are  studied  most  appro- 
priately among  the  diseases  of  the  several  organs.  Dilatation  of  the  new- 
formed  capillaries  in  tumors.granul-ition  tissue,  etc.,  and  fatty  and  hyaline 
degeaeratiou  of  their  walls,  may  be  mentioned  here  as  readily  observed 
lesions  occurring  under  a  variety  of  conditions.  The  changes  which  we 
assame  to  occur  in  the  walk  of  the  smaller  vein^  and  capillaries  in  exn- 
dative  inflammation,  by  reason   of  which   fluids   aud   blood-cella  poM 
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through  them,  are  not  yet  sufficiently  understood  to  be  described  with 
definiteness. 

THE  LY>rPH  VESSELS. 

The  smaller  lymph  vessels  can  hardly  be  treated  as  independent 
structures,  since  their  walls  are  so  closely  joined  with  the  tissues  through 
which  they  pass;  the  lymph  radicles^  indeed,  being  nothing  more  than 
the  spaces  in  the  connective  tissue  in  which  the  variously  shaped  con- 
nective-tissue cells  lie.  In  the  larger  lymph  vessels  we  find  a  moderate 
number  of  more  or  less  independent  lesions. 

INFLAMMATION. 

Lymphangitis. 

Inflammation  of  the  larger  lymph  vessels  is  usually  secondary,  and 
connected  with  some  wound  or  injury.  Owing,  it  is  believed,  to  the 
entrance  into  the  lymph  trunk  of  some  septic  material  or  bacteria,  the 
vessels,  sometimes  for  a  considerable  distance  away  from  the  wound, 
become  red,  tender,  and  painful.  Under  these  conditions,  the  micro- 
scopical appearances  which  the  vessels  present  vary.  In  some  cases,  the 
redness  disappears  after  death,  and  we  find  no  appreciable  alteration. 
In  other  cases,  we  find  the  walls  of  the  lymph  vessels  more  or  less  densely 
infiltrated  with  pus  cells,  and  the  lumen  may  contain  variable  quantities 
of  pus  and  fibrin  and  desquamated  endothelium.  The  tissue  about  the 
vessels  may  also  be  infiltrated  with  serum  and  pus.  These  lesions  may 
undergo  resolution  and  the  vessel  be  restored  to  its  normal  condition; 
or  the  vessel  wall  and  surrounding  tissue  may  die  or  become  involved  in 
abscess;  or  new  connective  tissue  may  form  in  and  about  tlie  vessel, 
sometimes  with  obliteration  of  its  lumen.  The  lymph  nodes  may  par- 
ticipate in  the  inflammatory  process. 

Inflammation  of  the  lymph  vessels  may  occur  as  the  result  of  dissection 
and  other  wounds,  and  the  bites  of  venomous  reptiles.  It  may  occur  in 
the  uterine  lymphatics  in  the  phlegmonous  form  of  puerperal  fever,  and 
under  other  conditions. 

Tubercular  Lymphangitis. — Tubercular  inflammation  occurs  both  in 
large  and  small  lymph  vessels.  Miliary  tubercles  and  diffuse  tubercle 
tissue  may  form  in  the  walls  and  project  into  the  lumen  of  the  larger 
trunks;  or  in  the  smaller  vessels  the  new  growth  may  entirely  till  the 
lumen,  and  grow  in  this,  with  more  or  less  involvement  of  the  walls. 
This  may  occur  independently,  but  it  is  most  frequently  seen  in  connec- 
tion with  tubercular  inflammation  of  adjacent  tissues.  Thus  from  tuber- 
cular lymph  nodes  in  tiie  vicinity  of  the  thoracic  duct  tjiere  may  be  a 
direct  extensi<)n  of  the  tubercular  inflammation,  an  involvement  of  the 
walls  of  the  duct,  and   a  growth  of   tubercle  tissue   into  its  lumen. 
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Such  grovrths  in  the  thoracic  duct  have  been  shown  by  Wetgert  to  be 
frequent  in  acute  g«<n8ml  miliary  tuberculosia.  auii  very  aatis^torily 
explain,  on  tlie  hypothesis  of  the  bacterial  origin  of  the  dieeaee,  the  dia- 
aemiuatinti  of  the  tubercles.  In  the  vicinity  of  tubercular  ulcers  in 
the  intestines,  furthermore,  we  often  see  the  subserous  lymph  veseels, 
which  pass  from  the  viciaity  of  the  ulcers,  distended  with  the  products 
of  tubercular  inflammation,  and  looking  like  dense  white  knobbed  cords. 
Syphilitic  lujiammntion  of  the  lymph  vessels  not  infrequently  occurs 
in  the  vicinity  of  syphilitic  ulcers  in  the  primary  stage.  In  later  stages 
there  may  be  thickening  of  the  walls  of  the  vessels  and  the  dovelopmcnt 
of  gummy  tumors  in  and  a'mnt  tbem. 

LV«PUAN«IF.CTA8I8. 

Dilatution  of  the  lymph  vessels  occurs  under  a  variety  of  conditions. 
It  may  be  congenital,  or  it  may  be  due  to  some  hindrance  to  the  flow  of 
lymph  onward,  as  by  pressure  from  any  cause,  or  from  the  occlusion  of 
the  vessels  by  inflammation,  or  it  may  be  proiluced  by  unknown  cuusm. 
If  the  dilated  vessels  form  a  circumscribed  mass,  this  is  often  culled  a 
lymphangioma  (Fig.  CT).  In  certain  forms  of  tlepkanliaiis  and  in 
macrofflossia,  the  dilatation  of  the  lymph  vessels  is  an  important  factor. 
Its  occurrence  is  not  infrequent  in  the  labia,  prepuce,  and  scrotum. 


The  relation  of  the  endothelium  of  the  lymph  vessels  and  spaces  to 
endotheliomata  has  been  already  mentioned  in  the  section  on  Tumors. 

The  dissemination  of  malignant  tumors  through  the  lymph  chunnels 
is  of  frequent  occurrence,  and  Is  particularly  marked  in  the  case  of  CUN 
ctnoma.  In  the  vicinity  of  carcinoraata.  the  lymph  vessels  are  not  infre- 
quently crowded  with  the  tumor  cells,  forming  white,  irregular  cords;  or 
small  masses  of  the  tumor  cells  maybe  found  in  the  lymph  vessels, 
either  near  to  or  remote  from  the  tumor.  White,  irregular  networksare 
often  formed  in  this  way  beneath  the  pleura  In  curcinoma  of  the  lung 
(Fig.  71),  or  beneath  the  capsule  of  the  liver.  Transverse  sections  of 
lymph  vessels  thus  distended  show  sometimes  swelling  and  detachment 
of  the  endothelium  and  a  crowding  of  the  lumen  with  tnmor  cells. 
Whether  or  not  the  endothelium  participates  in  the  new  formation  of 
the  characteristic  carcinomatous  cells  is  not  known. 

THE   LYMPU   NODES  (Lj/mp/.  GUtiuU). ' 
It  is  well,  in  studying  the  lesions  of  the  lymph  nodes,  to  remember 
that  they  are  structures  so  placed  in  the  course  of  the  lymph  vcesols 


■  Wliat  wc  call  lympAatif  timte  embnuxH  iiol  only  tLe  so-caUed  lymph  gUnd*  vA 
the  lea  complex  but  hUI]  well-deliaed  struclurva  found  ta  the  stomacli.  liit«*ttii», 
tODiiU,  and  elMwbere,  And  called  lymph  follicles,  but  also  Ibe  Ins  well-dellHd, 
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that  tlie  lymph,  in  flowing  towards  the  larger  centtal  trunks,  passes 
through  them,  UDdergoing  a  sort  of  flltratiou  aa  it  percolates  through 
the  trabecnloe  of  the  lymph  sinuses.     If  this  simple  fact  be  borne  in 
mind,  the  diseases  of  the  lymph  nodes,  which  are,  in  the  majority  of 
cases,  secondary,  are  much  more  readily  understood.     Particles  of  pig- 
ment which  iu  any  way  get  into  the  lymph  vesgels  are  carried  along 
I  until  a  lymph  node  is  reached,  and  heie  they  are,  in  part  at  least,  de- 
I  posited  among  the  trabeculie  of  the  sinuses,  while  the  lymph  passes  on 
and  out  of  the  efferent  vessels  (Fig.  154).     The  same  thing  occurs  when 
cells  from  malignant  tumors,  bacteria  of  various  kinds,  etc.,  gain  access 
to  the  lymph  vessels,  and  also,  as  there  is  good  reason  for  believiug,  in 
the  case  of  many  poisonous  materials  which  our  present  knowledge  does 
I  not  enable  us  toassociate  with  bacteria.     These  various  materials,  filtered 
I  out  of  the  lymph  by  the  glands,  may  act  in  a  variety  of  ways  to  produce 
I  lesions  in  them. 

ISFLAMUATIOS, 

Iculf  Inflammiititin  of  the  lymph  nodes  usually  occurs  in  connection 
some  inflammatory  process  in  the  region  from  which  its  lymph  is 
I  gathered.  The  nodes  are  in  the  majority  of  eases  swollen,  reddened, 
I  «nd  softer  than  normal,  and  often  the  scat  of  smaller  and  larger  hffim- 
I  orrhages.  Sometimes  one,  sometimes  several  nodes  of  a  cluster  are 
[  affected. 

The  microscopical  examination  shows  the  most  prominent  change  to 
f  be  a  great  increase  in  the  number  of  cells  in  the  follicles  and  cords,  us 
J  well  as  in  the  lymph  sinuses.  These  cells  are,  in  part,  small  and 
I  spheroidal,  and  similar  to  those  normally  filling  the  meshes  of  the  foUi- 
I  olea;  in  part,  large  polyhedral  or  variously  shaped  cells,  with  prominent 
I  nuclei ;  the  latter  cells  are  most  abundant  in  the  lymph  sinuses  (Fig. 
I  163).  In  addition  to  this,  there  is  swelling  of  the  endothelial  cells  of  the 
I  reticulum  of  the  sinuses.  The  blood-vessels  may  be  distended  with 
I  blood,  or  there  may  be  blood,  in  greater  or  less  ((uantity,  free  in  the 
I  onuses  aud  follicles.  The  origin  of  the  large  number  of  new  cells  which 
may  form  in  a  very  short  time  is  not  yet  definitely  known.     They  may 

Irregukr  maaaee  of  liaaue  reeenibtiug  tbut  of  lympb  follicles,  whkli,  as  Arnold  lias 
shown  (Virc'how'B  Arcliiv,  Bd.  80,  p.  315;  Bd.  82.  394;  Bd.  83,  288;  Bd.  87.  p.  114), 
is  widely  ilisacminateil  in  variable  amoutita  In  diSercat  parts  of  the  bod;;  iotbe  lungs, 
beneath  the  pleura  and  elsewhere;  in  the  liver,  kidnoys.  etc.  Although  the  exact 
nulure  of  these  more  diffuse  masHes  of  lymphntic  tissue  is  liw  little  understood,  ns 
indeed  ih  that  of  the  lymph  follicIcH  nod  glauds  themselves,  there  la  reason  to  believe 
that  they  are  analogous  structures  aad  prone  to  be  affected  by  simlhir  deleterious 
I  ageucies.  It  seems  better,  io  view  of  the  fact  that  the  so-called  lymph  glands  are  not 
I  glanils  at  all.  Id  the  ordinary  sense  of  the  word,  lo  call  them  tyinph  luiita.  and  the 
L  smaller  masses  of  lymphatic  tissue  scattered  through  varioiu  parts  of  the  Oody  tympli 
'   nodulei  instead  of  "  lymph  follicles." 
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be  emigrated  leucocytes  or  their  derivatives ;  tbey  may  be  derivatires  of 
the  endothelium  of  the  reticulum  ;  or  tbey  may  be  in  some  caaee,  at  least 
iu  part,  cells  which  have  been  brought  into  the  node,  through  the  affe* 
rent  trunks,  from  some  extemHl  inflammatory  focus.  The  capsule  of  the 
nodes,  and  not  infrequently  the  connective  tissue  about  tbem,  may  also 
be  infiltrated  with  round  ccllg. 

Acute  inflammation  may  terminate  in  resolution,  tbe  neir  cells  dis- 
appearing either  by  fatty  or  other  degeneration,  or  by  being  oarrlcd  oiT 
tn  the  lymph,  and  the  node  return  to  its  normal  condition.  This  is  the 
rule  in  tbe  less  intense  forms  of  iuflummntion.  On  the  other  hand,  the 
infiammatory  process  may  become  purulent  and  so  intense  as  to  lead  to 
the  formation  of  abscess,  usually  with  a  greater  or  leas  involvement  of 
tlie  tissue  about  the  nodes.     There  may  be  at  first  numerous  email  ah- 


soesses  which  coalesce  to  form  larger  ones.  These  abscesses — buboes— 
may  open  externally  or  internally,  or  they  may  become  dried  and  con- 
verlod  into  cheesy  masses  which  may  calcify  and,  by  a  chronic  inflam- 
mation iu  their  periphery,  become  inclosed  by  dense  connective  tissue. 
Sometimes,  instead  of  absceaj,  being  formed,  the  tissue  of  the  inflamed 
nodes  becomes  necrotic  and  breaks  down,  indncing  more  or  lees  severe 
inflammatory  or  necrotic  changes  in  the  tissues  in  their  vicinity. 

In  still  other  cases,  acate  inflammation  of  tbe  lymph  nodes  pas 
into  the  chronic  form. 


Moderate  degrees  ot  inflammation  in  the  jytnpli  nodes  are  very  oom- 
,   mon  in  connection  with  various  forms  of  inflamniatioii  in  neighboring 
I  parta       Thus  simple   pharyngitia,   gaatro-enteritis,   erysipelas,   simple 
purulent  inflammation,  etc.,  are  o(ten  associated  with  this  lesion  of  the 
I  nodes.     The  lymph  nodes  of  children  are,  as  a  rule,  more  easily  afltected 
by  moderate  inflammations  in  neighboring  parts  than  are  those  of  adults. 
Purulent  inflammation  of  the  lymph  nodes  is  most  frequently  associated 
with  severer  Forms  of  inflammation  of  adjacent  or  related  parts,  espe- 
cially those  of  an  infectious  character,  syphilitic  inflammation,  poisoned 
I  TTOuude,  pyamia,  etc.    In  a  certain  number  of  cases,  we  find  bacteria  in 
[  the  inflamed  lymph  nodes,  either  singly  or  in  zoOgltea  colonies,  which 
L  bavo  presumably  something  to  do  with  the  lesion. 


I 


sa.— Cdbonio  iHiLuniATioN  OF  BaoMOBUL  Ltwh  Nodk. 
le  lymph  ilnusesMidMTophfotlbe  lymph  tolllcles  by  U 


In  many  cases,  the  lesion  of  the  lymph  nodus  appears  to  be  induced, 
not  by  bacteria  in  the  nodes  themselves,  but  by  ptomaines  produced 
elsewhere  by  the  action  of  bacteria  and  brought  to  the  nodes  by  the 
lymph.  The  swelling  ot  the  lymph  nodes  in  typhoid  fever  and  diphtheria 
ie  probably  induced  in  this  way. 

Chronic  Inflammation. — This  is  characterized  by  an  increase  of  the 
connective- tissue  elements  of  the  node,  with  agradnal  and  commensurate 
disappearance  of  the  lymphoid  cells.  The  reticulum  of  the  follicles  and 
sinuses  becomes  thickened  and  fibrous,  and  in  the  trabeculre  and  capsule 
new  connective  tissue  is  formed  until,  in  advanced  cases,  the  entire  node 
may  be  more  or  less  completely  converted  into  a  mass  of  connective 
tiBSDe.    This  condition  is  very  frequently  seen  in  the  lower  tracheal  and 


4 


801 


THE    VASCCLAK   BYSTSM, 


in  the  bronchial  nodes,  apparently  as  a  reanit  of  tho  lodgment  in  them 
of  reajiired  pigment  jiarticles  :  but  it  may  occur  in  any  nodes,  either  as 
a  result  of  ropeiitcd  moderale  degrees  of  in  Ham  mat  ion,  or  from  cauMS 
which  we  do  not  know.  In  some  cases,  the  iiode^  are  greatly  enlarged, 
and  the  now  tissue  cuntaina  many  large  cells,  while  in  other  eases  the 
conuective  tissue  is  dense  and  contains  but  few  cells  {Fig.  153). 

Piyinerdntion.. — The  pigment  which  is  very  frequently  found  in 
lymph  node^  may  bo  derived  from  tho  liaemoglobin  of  the  blood,  either 
in  the  nodes  themselves  or  in  remote  parts,  or  it  may  be  formed  of  vari* 
ODS  materials  introduced  into  the  Iwdy  from  without,  such  as  the  pig- 
ments used  in  tattooing,  respired  dust  ^mrticles  of  various  kinds—coal, 
stone,  iron,  etc.  (Fig.  154).     The  pigment  particles,  which  usually  first 


Fin.  IM,— PliMDfTjTioK  D^  bmlKrHiil.  Lyk 
Thp  iilgnipDl  IB  lantely  In  Ilie  Irmph  dDiiKS  and  Inrlosnl  )n 
Ifmph  rulllcle  ;  C.  pvilolllculur  Ijiniih  cinunHi. 

lodgu  in  the  lymph  sinuses,  may  collect  here  in  turge  qnuntitio«,  oitlicr 
ill  the  reticulum  or  the  cells  lying  in  its  meshes;  they  may  pcnotrata 
the  follicles  and  cords  and  find  permanent  lorlgment  there.  They  usually 
induce  a  greater  or  less  degree  of  chrouic  inflammatioQ,  so  that  in  ex- 
treme cases,  such  as  are  frequently  seen  in  the  bronchial  lymph  uodco, 
Dotfatng  is  linally  left  of  the  node  but  n  more  or  less  deeply  pigmented 
mass  of  dense  connective  tissue.  The  fuuction  of  the  node  is,  of  course, 
in  this  way  partially  or  entirely  destroyed.  The  pigment  in  theeo  caees 
appears  lo  reach  the  node,  in  part  by  being  carried  along  free  in  the 
lymph  current,  in  part  by  becoming  inclosed  in  leucocytes  and  being 
transported  by  them.  Pigmentation  of  the  nodes  is  most  marked  in 
those  about  tlie  root  of  the  lungs,  which  are  frequently  of  a  mottled 
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gray  or  a  black  color,  but  it  may  occor  in  the  mesenteric  and  other  nodes. 
Under  similar  conditions,  the  diffuse  lymphatic  structure  in  the  lungs 
and  liver  may  be  similarly  pigmented. 

InflammaiioH  of  the  Lymph  Xodes  with  Cheesy  Degeneration. — This 
lesion  of  the  lymph  nodes,  which  is  distinct  from  the  above-mentioned 
comparatively  infrequent  cheesy  degeneration  of  the  contents  of  old  ab- 
scesses, commences  with  changes  similar  to  those  above  described  in  sim- 
ple inflammation.  The  node  in  this  condition  is  swollen,  and  feels 
harder  than  normal;  on  section,  it  has  a  uniform  reddish-gray  color. 
Microscopical  examination  reveals  a  great  increase  in  the  number  of 
parenchyma  cells,  some  small  and  spheroidal,  others  large  and  poly- 
hedral. Sometimes  the  larger  cells  are  multinuclear,  and  not  infre- 
quently the  reticular  framework  and  the  capsule  are  thickened.  As  the 
process  advances,  the  characteristic  necrotic  changes  make  their  appear- 
ance. We  may  find  at  first  a  greater  or  less  number  of  the  cells  con- 
verted into  a  strongly  refract ile  material,  and  the  nuclei  no  longer 
capable  of  being  stained.  Then  larger  and  smaller  masses  of  cells 
undergo  cheesy  degeneration,  with  complete  destruction  of  the  blood- 
vessels, reticulum,  and  the  spheroidal  and  other  cells,  and  their  conver- 
sion into  a  granular  material.  A  section  through  the  node  in  this  eon- 
dit'on  shows  the  cut  surface  mottled  with  irregular-shaped,  larger  and 
smaller  opaque  white  patches,  which  indicate  the  areas  of  cheesy  degen- 
eration. These  patclies  may  iucreaise  in  size  and  coalesce,  so  that  a  large 
part  of,  or  even  the  entire  gland  may  be  converted  into  a  more  or  less 
dense  cheesv  mass  which  mav  be  surrounded  bv  the  thickeuetl  capsule. 

In  this  condition  tliey  may  remain  for  a  long  time,  and  not  infre- 
quently, owing  to  the  involvement  of  a  series  of  associated  nodes,  either 
simultaneously  or  one  after  another,  and  the  increase  of  i-iMinertive  tis- 
sue about  them,  we  dnd  large,  irregular  nodular  masses  made  up  of  a 
congeries  of  similarly  affected  nodes. 

On  the  other  hand,  the  cheesv  material  mav  soften  and  break  down, 
and.  by  the  establishment  of  purulent  and  necrotic  inflammation  about 
them,  abscesses  may  form  which  may  open  externally.  These  abscesses 
mav  heal:  but  usuallv  the  healin^r  is  diftirult  au«l  slow,  and  lon^-rontiii- 
ued  suppurations,  frequently  with  the  development  of  fistuhv,  are  very 
common.  Under  these  conditions,  the  inflammation  may  a>sunie  a 
tubercular  character.  Instead  of 'soften  in  or.  the  cheesy  material  in  the 
glands  may  become  dry  and  hard,  and  undergo  cab-itieation. 

Cheesv  inflammation  of  the  Ivmph  nodes  is  most  c.)minon  in  tlie  oer- 
vical.  bronchial,  and  mesenteric  groups,  but  may  oceur  anywiiere.  It  is 
most  apt  to  occur  in  badly  nourished  youn<r  persons,  who.  in  ii'Mition 
to  the  lesion  of  the  lymph  nodes,  are  very  liable  to  sutfer  fr-^ni  ehronic 
inflammations  of  the  mucous  membranes,  skin,  |xrio<teiim,  joints  ai.d 
the  subcntaneons  and  other  connective  tissues.     Tiiis  irerieral  ooudition 
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is  known  as  scrofula,  and  the  lesion  of  the  nod«H  is  scmetimee  odlod 
acro/iiloiis  iiiflaminntion.  It  is  not  infrequently  uaaociated  with  taber* 
culur  influminnLion  of  the  nudes,  eltber  as  an  independent  leeion  or  aa  a 
part  of  11  {general  tuberculosis,  and  by  some  writers  tuberculous  and 
scrofulous  inlliLmmatiou  of  the  lymph  nodes  are  considered  to  be  identi- 
cal. In  A  considerable  proportion  of  cases,  however,  of  so-called  scrofu- 
lous inflammation  of  the  lymph  noden.  there  is  no  formation  of  tubercle 
tissue,  and  we  find  no  tubercle  bacilli,  so  that  we  mnst  consider  this 
class  of  cases  as  simply  Infiammatory,  with  a  tendency  to  choedv  degeo- 
ertition. 

Tubercttlnr  InJIamrnaiton  mrty  occur  in  connection  with  simple  in- 
flammatory changes  in  the  lymph  nudes,  or  with  the  form  of  inflamma- 
tion which  tends  to  eheesy  ()es:eiicratiott.  It  may  he  local,  confined  to 
the  nodes,  or  it  may  occur  in  connection  with  genentl  acute  miliary 
tubt^rculosis  or  with  tubercular  inflummation  of  single  organs.  It  may 
occur  in  single  nodes  or  in  several  nodes  of  the  same  group,  or  in  group* 
situated  in  different  parts  of  the  body.  In  its  simple  and  acute  foro], 
there  may  he  no  evident  change  to  the  naked  eye  in  the  appearance  of 
the  nodes,  or  they  may  be  besprinkled  with  small  grayish -white,  trans- 
lucent spots.  Under  these  conditions,  the  nodes  may  be  reddened  an4 
eoft.  or  swollen  and  denser  than  normal.  In  more  advanced  forma  of  the 
lesion,  the  tubercles  coalesce  und  undergo  a  greater  or  less  degree  ol 
cheesy  degeneration.  Under  these  conditions,  the  cheesy  areas  are  evi- 
dent to  the  naked  eye  as  more  or  \eis  sharply  circumscribed  o[m(]U« 
whitish  areas,  frequently  surrounded  by  an  irregular,  more  translucent 
grayish  zone  of  tubercle  tissue,  which  merges  insensibly  into  the  adjacent 
tissue.  Tbe  entire  node  may  bccnniQ  involved,  and  more  or  le-se  com- 
pletely converted  into  a  cheesy  mass.  In  the  periphery  of  which  *  aone 
of  tubercle  tissue  may  or  may  not  be  evident. 

Microscopically  the  small  nodules  or  miliary  tubercles  arc  seen  lo  cod" 
aist  of  more  or  less  circumscribed  collections  of  small  spheroidal,  or  morv 
frequently  larger  polyhedral  cells,  with  or  without  well-defined  giant 
cells.  They  usually  commence  to  form  in  the  follicles  and  lymph  oordi 
of  the  nodes,  and  from  these  may  spread  and  involve  the  entire  sur- 
rounding tissue.  The  cheesy  degeneration,  which  here  as  elsewhere  it 
apt  first  to  involve  the  central  portions  of  the  tubercles,  presents  the 
nsual  appearances.  Tubercle  bacilli 'may  be  found  in  the  edges  of  tb< 
cheesy  areas,  or  in  the  tubercle  tissue  about  them 

Simple  inflammatory  changes  regularly  occur  in  the  periphery  of  the 
tubercles.  There  is  an  increase  of  cells  in  the  lymph  sinuses  and  foUielee, 
and  a  more  or  less  marked  swelling,  and  apparently  a  proliferation  of  the 
cells  of  the  reticular  tissue  of  the  node.  In  cases  in  which  the  proceet 
is  chronic,  there  is  often  marked  increase  of  the  connective  tissue  of  t)i9 
nodes,  the  reticular  tissue  becomes  dense  and  fibrous,  and  the  trabocnlS' 
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and  capBule  are  thickened.  The  tubercles  themselves,  iustead  of  under- 
going cheesy  degeneration,  may  become  fibrous  or  be  converted  into  a 
hyaline  material. 

The  cheesy  material  may  dry  and  Bhrink,  and  become  inclosed  hy  a 
capeule  of  dense  connective  tissueand  become  calcified;  or  it  may  soften, 
and  thus  cavities  he  formed  in  the  glands,  filled  with  griimoiis  mutciial; 
or  inflammatory  changes  maybe  induced  in  the  vicinity  of  tlie  nodes, 
leading  to  abacessus.  On  the  other  hand,  hyperplastic  inflammation  in 
the  periphery  of  the  affected  nodes  may  result  in  their  becoming  bound 
together  into  a  dense  nodular  mass. 

When  cheesy  degeneration  has  occurred,  to  the  naked  eye  tuberculous 
lymph  nodes  may  not  be  distinguishable  from  those  in  scrofulouB  in- 
flammation, but  in  some  cases  the  nodular  character  of  the  new  tissue 
arouud  the  cheesy  ceutreg  is  evident.  The  process  is  usually  a  slow  and 
chronic  one,  except  when  occurring  in  connection  with  acute  miliary 
tnberciiloatB  in  other  parts  of  the  body.  It  may  occur  in  any  of  the 
nodes,  but  is  most  frequent  in  those  of  the  bronchial,  mesenteric,  and 
cervical  regions. 

Sypkiiific  Inflammation. — The  lesions  of  the  lymph  nodes,  which 
occur  in  connection  with  syphilitic  poisoning,  vary  greatly,  depending 
upon  the  stage  of  the  disease.  In  the  primary  stage,  the  lymph  nodes 
in  the  region  of  the  seat  of  infection  are  apt  to  present  the  lesions  of  an 
ordinary  acute  inflammation,  with  a  tendency  to  the  aasumption  of  the 
purulent  form. 

Id  the  secondary  stage  of  the  disease,  the  nodes  of  other  regions, 
neck,  elbow,  axilla,  etc,  are  frequently  swollen  and  hard.  On  micro- 
scopical examination,  there  may  be  an  increase  of  connective  tisaue  in  the 
capsule  and  trabeculie,  but  the  chief  change  is  in  the  accumulation  in  the 
follicles  and  lymph  sinuses  of  larger  and  smaller  spheroidal  and  poly- 
hedral cells.  The  reticular  tissue  may  be  thickened,  and  the  walls  of  the 
blood-vessela  infiltrated  with  cells.  Id  this  condition  the  nodes  may 
remain  for  a  long  time,  not  tending  to  form  abscess;  or  they  may  undergo 
resolutiou  through  degeneration  and  absorption  of  the  cells. 

In  the  tertiary  stage  of  thedisease,  the  nodes  may  be  the  seat  of  chronic 
inflammation  characterized  by  the  formation  of  gummy  tumors.  Under 
these  conditions,  they  may  form  large,  firm  nodular  maaaea  by  the  grow- 
ing together  hy  new  connective  tiasue  of  several  altered  nodes.  The 
gross  and  microscopical  characters  of  gnmmata  of  the  lymph  nodes  are, 
in  the  main,  similar  to  those  in  other  parts  of  the  body. 

There  are  important  changes  in  the  lymph  nodes  which  occnr  as 
local  manifestations  of  general  diseases,  such  as  (i/p/ioid  /ever,  leprosy, 
etc..  which  will  be  considered  under  the  headings  of  theae  diseases,        "^ 

Dtgenerative chnnges  in  the  lymph  nodes,  with  the  exception  of  th< 
above  described,  are  not  of  great  frequency  or  significaoce. 


30h  thk  va8<'L'lar  system.  ^^^^^^^^^^^ 

Atrophy  is  a  very  regular  occurrence  in  old  age.  In  this  condition, 
tile  nodes  are  fimall,  hard,  and,  uuleas  pigmented,  white.  Microscopical 
examination  shows  u  marked  dimiutiliou  in  the  number  of  parenchyma 
cells,  while  the  reticulum  and  the  capsule  and  trahecnite  may  he  tliielc- 
eiied.  There  mny  he  an  accumulation  of  fat  around  the  node  in  con- 
nection with  senile  atrophy. 

It  should  be  remembered,  in  this  connection,  that  the  lymph  node*,  ai 
well  as  the  lymphatic  tissue  in  general,  in  children  are  more  voluminous 
and  contain  a  greater  uumlier  of  parenchyma  cells  than  in  ailult^. 

Amijioid  thgeneratiun  of  the  blood-Tessels  and  reticulum  of  the 
lymph  noi\ei  occurs  under  the  conditions  whicli  favor  this  change  in 
general.  It  may  occur  in  connection  with  amyloid  degeneration  of 
other  parts  of  the  body,  or  by  itself.  It  may  occur  in  nodes  otherwise 
normal,  or  in  those  which  are  the  seat  of  other  lesions;  thus  in  simple 
chronic  or  tubercular  inflammation.  It  is  frequently  found  in  the 
meeonteric  lymph  nodes,  in  connection  with  waxy  degeneration  of  the 
intestinal  mucous  membrane. 

Htftiline  deijtiwration  of  the  external  layers  of  the  smaller  arteries  and 
the  capillaries  of  the  lymph  nodes,  and  also  of  the  parenchyma  colls, 
occurs  OGcasionully  in  old  age  or  in  connection  with  wasting  diseases. 
The  vosselB  and  cells  arc  swollen  and  converted  into  a  translucent, 
strongly  rcfractile  substance  resembling  amyloid  optically,  bnt  not 
responding  to  its  micro-chemical  teats.  By  the  accuoinlntion  of  thii 
material,  the  uninvolved  parenchyma  of  the  nodes  may  be  compraMol 
and  atrophied. 

UYPERi'LAsix  OF  TUE  LVJiPH  soKF.s  {Lymphoma). 

In  addition  to  the  considerable  enlargements  of  the  lymph  nodes  in 
inflammation  which  have  been  described  above,  they  become  enlarged 
under  a  variety  of  conditions  which  we  do  not  understand.  Thia  laolc 
of  knowledge  of  the  etiology,  together  with  our  ignorance  of  the  fui 
tio»  of  the  lymjih  nodes,  and  the  morphological  similarity,  or  evea.i 
identity,  which  these  enlarged  nodes  present,  render  it  very  difficult  ta 
decide  upon  the  exact  nature  of  the  change,  and  in  many  cases  to  dis- 
tingnish  one  form  from  another. 

In  the  first  place,  there  is  a  class  of  cases  in  which,  someti 
slowly,  sometimes  with  gi-eat  rapidity,  the  lymph  notles  of  certaib 
regions,  ee|>ecially  the  abdominal,  axillary,  cervical,  and  inguinal,  en* 
large  not  infrequently  to  an  enormous  extent.  They  maybe  either  likrd 
or  soft,  even  almost  fliictuatiug;  the  individual  nodes  may  be  distinct  or 
merged  into  one  another.  Sometimes  the  nodei;  in  nearly  all  part«  ot 
the  body  are  affected.  Microscopically  we  find  that  the  enlargement  is 
dne,  in  the  soft  varieties,  to  an  enormous  increase  ot  small  spheroidal  and 
polyhedral  cells,  and  a  growth  of  the  reticular  tissue.     It  is  a  new  for- 
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matioQ  of  lymphatic  tissue,  but  the  normal  relations  of  follicles^  cords, 
and  lymph  sinuses  is  not  preserved.  In  the  harder  varieties,  there  is  a 
thickening  of  the  reticular  tissue  in  addition  to  an  increase  of  cells.  In 
very  rare  cases,  portions  of  the  nodes  may  become  cheesy.  Sometimes 
larger  and  smaller  haemorrhages  occur  in  the  nodes,  especially  in  the 
softer  forms.  In  addition  to  these  changes  in  the  lymph  nodes,  there 
is,  in  a  considerable  proportion  of  cases,  a  new  formation  of  lymphatic 
tissue  in  greater  or  less  quantity  in  other  parts  of  the  body,  in  the  spleen, 
in  the  gastro-intestinal  canal,  in  the  marrow  of  bones,  in  the  liver,  kid- 
neys, etc.,  and  the  number  of  leucocytes  in  the  blood  and  in  other  parts 
of  the  body  is  increased.  This  general  condition  is  known  ^sleukcemia, 
and  will  be  considered  under  the  general  diseases.  The  enlarged  lymph 
nodes  in  this  disease  may  be  called,  for  convenience,  leukcemic  lymph- 
omata. 

In  the  second  place,  there  is  a  form  of  disease  in  many  respects,  par- 
ticularly in  the  lesion  of  the  lymph  nodes,  identical  with  leukaemia. 
There  is,  however,  usually  a  less  prominent  involvement  of  the  spleen 
and  other  lymphatic  structures,  and,  what  is  more  striking,  no  increase 
in  the  number  of  leucocytes  in  the  blood.  This  is  called  HodgJcMs  (lis- 
etMB,  or  pseudo-leukamiay  and  the  enlarged  lymph  nodes  may  in  this  case 
be  called  pseudo-leukiBmic  lymphomcda.  The  lesions  of  the  lymph  nodes 
are  identical  in  both  diseases,  and  it  is  convenient  to  assign  different 
names  to  them  simply  because,  for  reasons  which  we  do  not  at  all  under- 
stand, they  seem  to  arise  under  different  conditions,  and  to  be  associated 
with  a  constant  difference  in  the  character  of  the  blood. 

TUMORS. 

Sarcomata  occur  in  the  lymph  nodes  as  primary  and  secondary 
tumors,  and  these  may  be  of  various  forms:  spindle-celled,  large  and 
small  round-celled,  and  angio-sarcomata.  It  is  not  easy  in  many 
cases  to  distinguish  morphologically  between  the  small  round-celled  sar- 
comata and  the  above-described  lymphomata.  Fibromata,  myxomata, 
and  chondromata  occur  in  the  lymph  nodes,  but  are  rare.  Eudothelio- 
mata  are  described,  but  are  not  common.  Secondary  carcinomata 
are  of  frequent  occurrence,  the  form  of  the  cells  and  the  nature  of  their 
growth  depending  upon  the  seat  and  character  of  the  primary  tumors. 

PARASITES. 

Aside  from  various  forms  of  bacteria  which  are  not  infrequently 
found  in  the  lymph  nodes — thus  in  diphtheria,  splenic  fever,  typhoid 
fever,  tuberculosis,  etc— Jilaria,  trichincBy  una  pentastomum  have  been 
described. 
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THE   MOUTH, 


MALFOBMATIONB. 


itiHlty  asBociaCed  with  di 
The  entire  process  is  gen- 


MftlforniHtions  of  the  lip  and  clieets  lire  i 
fective  lormatioo  of  the  boni'S  of  the  month, 
erally  due  to  an  arrest  of  develop  men  t. 

1.  The  lower  jaw  is  absent;  the  upper  jaw  and  hard  palate  small  and 
imperfectly  formed;  the  lemporLiI  bones  nearly  touch  iu  the  median  Iin<b 
The  lowor  part  of  thti  face  is,  therefore,  wanting;  the  munth  ie  ubeenl,  or 
Btnall  and  closed  posteriorly;  the  toDgue  ts  sbKeiit.  Such  a  malforms- 
tion  is  rare:  the  fcEtuB  is  not  viable. 

2.  The  face  remains  in  its  early  foeinl  condition  of  a  large  cleftg 
the  mouth  and  nose  form  oue  cavity;  the  orbits  maybe  united  in  tht 
Bamo  cavity.     The  fceliis  is  not  viable. 

3.  There  is  a  cleft  in  the  upper  lip,  upper  jaw,  and  hard  palate. 
The  clefi  corresponds  to  the  point  of  junction  ot  the  processes  of  tht 
superior  maxillH  with  the  intermaxillary  bone.  There  may  be  one  clefli 
or  two,  one  on  either  side  of  the  intennuxilhiry  bone.  Thei-left  involvM 
the  lip  ulone.  or  the  lip  and  superior  maxilla,  or  the  lip,  maxilla,  and 
palate.  There  may  be  n  single  or  a  double  cleft  in  the  palate;  aud  the 
cleft  may  involve  either  the  hard  or  soft  palate,  or  both.  If  there  a 
two  clefts  of  the  lip  and  maxdia,  the  portion  of  lip  and  bone  between 
them  may  he  small,  or  entirely  absent,  so  as  to  leave  a  large  open  spoc** 
The  soft  palate  may  be  euticLdy  absent.  This  is  a  common  malformft* 
tion,  and  does  not  endanger  life. 

4.  Rarely  we  find  a  cleft  involving  the  middle  of  the  tower  lip,  and 
sometimes  extending  into  the  inferior  maxilla. 

5.  Either  the  inferior,  the  superior,  or  both  maxillary  hooes  may  b 
abnormally  small. 

(i.  The  edges  of  the  lips  may  be  partly  or  completely  joined  togetbeiy 
The  opening  of  the  mouth  may  be  only  a  round  hole. 
7.  The  lips  may  be  absent  or  imperfectly  developed. 
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8.  The  comerB  of  the  mouth  may  be  prolonged  by  clefts  in  the 
cheeks  nearly  to  the  ears. 

HYPERTROPHY. 

The  skin  of  the  cheeks  and  lips  may  be  hypertrophied  in  connection 
with  elephantiasis  of  the  face. 

There  may  be  a  thickening  of  the  lips  alone^  so  that  they  appear  doa- 
ble. This  thickening  may  be  due  to  an  increase  of  all  the  anatomical 
elements  of  the  lips;  or  there  may  be  an  increase  and  dilatation  of  the 
lymphatic  vessels,  giving  to  the  growth  a  soft^  oedematous  character. 

INFLAMMATION. 

Catarrhal  Stomatitis  is  found  most  frequently  in  children.  It  is  pro- 
duced by  a  great  variety  of  local  and  constitutional  causes.  Of  the  con- 
ditions which  are  seen  during  life,  the  congestion,  increased  production 
of  mucus,  and  swelling  of  the  mucous  membrane,  but  little  remains  after 
death. 

During  life,  the  congestion  and  swelling  of  the  mucous  membrane 
are  well  marked.  There  are  often  white  patches,  produced  by  the  death 
of  the  superficial  epithelial  cells.  There  may  be  an  increased  production 
of  mucus,  which  runs  constantly  from  the  mouth,  or,  instead  of  this,  the 
entire  mucous  membrane  is  unnaturally  dry. 

The  only  structural  changes  which  can  be  demonstrated  are  the  de- 
generative changes  of  the  epithelial  cells  and  the  production  of  pus  glo- 
bules, which  infiltrate  to  a  moderate  degree  the  stroma  of  the  mucous 
membrane  and  appear  on  its  surface. 

Croupous  Stomatitis  is  produced  by  local  irritants,  by  extension  of 
the  same  form  of  inflammation  from  the  pharyux,  and  it  occurs  with  the 
exanthematous  fevers  and  with  diphtheria. 

Portions  of  the  mucous  membrane  are  swollen  and  congested,  and 
covered  with  a  false  membrane.  This  false  membrane  is  composed  of  a 
thickened  layer  of  epithelium  in  the  condition  of  coagulation  necrosis, 
and  of  fibrin  and  pus  in  variable  relative  quantity.  The  stroma  of  the 
mucous  membrane  is  infiltrated  with  pus  and  fibrin,  and  portions  of  it 
may  become  necrotic. 

STOMATITIS  ULCEROSA  *  (Stomacace;  Stomatite  Ulcero-membraneuse), 

This  form  of  stomatitis  occurs  in  children  between  the  ages  of  four 
and  eight  years,  and  in  adults  between  the  ages  of  eighteen  and  twenty- 
five  years.  It  is  apt  to  occur  in  localized  epidemics,  in  hospitals  and 
asylums,  and  among  soldiers  and  sailors.  Some  of  the  forms  of  mercu- 
rial stomatitis  seem  to  be  identical  with  this  form  of  inflammation. 


^Bergeron,    "Stomatite  ulcerosa."      Union  Medicale,    1859.     liohn,      **  Mund- 
krankheiten  der  Kinder,"  1880. 
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The  inflammation  begins  at  the  margin  of  the  gams  of  the  luvrcr 
jaw.  The  gums  are  swollen  and  coated  with  a  grayish,  soft  matt«r, 
composed  of  bueteria  and  detritus.  Then  follows  destruction  of  tissue; 
the  gums  iire  destroyed  around  the  t«eth,  and  these  fall  out;  the  inflam- 
mation extends  to  the  lips,  cheeks,  and  tonguu,  The  ulcers  are  coated 
with  a  thick,  soft,  gray  membrane.  The  surrounding  soft  part« 
swollen,  and  there  may  be  necrosis  of  the  jaws,' 

Syphilitic  Stomittitis. — As  a  result  of  syphilis,  there  maybe  produced 
either  the  so-called  mucous  patches  or  gummy  tumors.  In  the  mucous 
patches,  wo  Hnd  at  first  the  epithelial  layer  thickened  and  the  papitlas 
of  the  stroma  swollen  and  intiltrated  with  cells.  This  may  be  followed 
by  desquamation  of  the  epithelium  and  ulceration  of  the  stroma. 

The  deeper  gummy  tumors  may  also  soften  and  form  ragged  uloen 
of  Mme  size. 

THbereular  Stomnlitin  commences  with  the  formation  of  miUuy 
tubercles  or  of  larger  tubercular  musses  in  the  stroma  of  the  mncoat 
membrane.  These  masses  soon  degenerate,  soften,  and  form  ragged 
ulcers  resembling  very  closely  syphilitic  ulcers. 

nANORENE. 

Gangrene  of  the  lips  and  cheeks,  or  noma,  is  most  frequent  in  ca- 
chectic children  as  a  cnnsoquence  of  tlie  abuse  of  mercury.  Much  mor« 
rarely  it  occurs  in  adults  after  typhus  and  other  exhausting  diseasm. 
The  disease  begins  in  the  mncous  membrane  of  the  cheoks  near  one  of 
the  comera  of  the  mouth.  The  mucous  membrane  becomes  black  and: 
gangrenous;  the  gangrene  extends  rapidly  through  the  entire  thickneaa 
of  the  cheek,  and  produces  perforation;  it  extends  laterally  in  all  direc- 
tions. 


Adenitmntit  are  formed  in  the  mucous  membrane coveringthemoutli, 
lips,  and  soft  palate.  The  tumors  are  rounded,  usually  small,  some- 
times as  large  as  a  hen's  egg.  They  may  be  situated  in  the  thickooas 
the  mucous  membrane,  or  project  in  a  polypoid  form.  They  are  formed' 
by  an  hypertrophy  of  the  normal  mucous  glands.  The  glandular  ucinl 
arc  increased  in  number  and  size,  the  cpithelinl  cells  are  increased  iB 
number  and  may  undergo  colloid  degeneration. 

Papillomata  occur  most  frequently  at  the  edges  of  the  lips,  but  aju 
also  found  on  the  gums,  the  floor  of  the  mouth,  and  the  cheeks.  The] 
are  formed  of  hypertrophied  papillse,  covered  with  thickened  epidermia^' 
They  very  often  ulcerate. 

■  R,  roUmann,  VlnJi.  Arch.,  Bd.  50,  p.  142.  detcribes  Qve  casea  of  influnn 
ot  the  rnttcuuB  jclanda  at  tbe  lower  lip.    The  lip  was  Bwollcn  and  hard,  the  mucoui 
glands  and  Uicir  ducts  were  dilated. 
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Carcinomata  are  of  frequent  occurrence.  They  may  be  found  at  any 
part  of  the  mucous  membrane  of  the  mouthy  but  as  a  rule  begin  in  the 
edge  of  the  lower  lip. 

They  may  originate  in  an  ulcerating  papilloma^  or  as  a  flat^  super- 
ficial growth  from  the  deeper  layers  of  the  epithelium,  or  as  deep 
nodules  starting  in  the  mucous  glands.  They  are  composed  of  large 
masses  of  epithelial  cells,  closely  packed  together,  often  forming  nests, 
and  arranged  in  anastomosing  tubular  masses.  The  stroma  surrounding 
these  masses  is  infiltrated  with  cells.  In  a  few  cases  the  infiltration  of 
the  stroma  with  small  round  cells  may  be  very  marked,  so  marked  that 
the  epithelial  growth  may  be  obscured.  The  new  growth  increases  in 
size,  ulcerates,  infiltrates  the  adjacent  tissues,  and  may  give  rise  to  metas- 
tatic tumors. 

Angiamaia  are  found  in  the  lips.  They  may  be  congenital  or  devel- 
oped after  birth. 

Fibromata,  lipaynata,  and  enchondromata  have  been  seen  in  a  few 
cases  in  the  lips.  When  they  appear  in  the  mouth  they  usually  grow 
from  the  bones. 

THE  TONGUE. 

MALFORMATIONS. 

Absence  of  the  tongue  is  found  in  connection  with  the  extreme  de- 
fects of  development  of  the  face  already  mentioned. 

The  anterior  portion  of  the  tongue  may  be  absent  while  its  base  re- 
mains.    The  lower  jaw  is  then  small. 

The  tongue  may  be  partly  or  completely  adherent  to  the  floor  of  the 
mouth.  The  frenulum  may  be  abnormally  short,  or  may  extend  to  the 
tip  of 'the  tongue.  In  rare  cases,  the  sides  of  the  tongue  are  adherent, 
or  its  upper  surface  may  be  adherent  to  the  roof  of  the  mouth. 

HYPERTROPHY. 

Macroglossia,  or  hypertrophy  of  the  tongue,  is  almost  always  a  con- 
genital lesion,  and  is  especially  common  in  cretins.  The  tongue  is  so 
large  that  the  cavity  of  the  mouth  cannot  contain  it;  it  is  protruded 
through  the  lips  and  displaces  the  jaws.  The  lips  may  also  be  hypertro- 
phied  in  the  same  way. 

There  is  an  hypertrophy  of  all  the  anatomical  elements  which  make 
up  the  tongue,  and  in  addition  to  this  there  may  be  a  dilatation  of  the 
lymphatic  vessels. 

INFLAMMATION. 

Inflammations  of  the  tongue  may  be  associated  with  similar  changes 
in  the  mouth,  or  may  occur  by  themselves. 

Superficial   Olossitis. — Inflammation    involving    only  the    mucous 
membrane  of  the  tongue  may  occur  as  an  acute  or  chronic  process. 
25 
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The  acute  forms  present  no  marked  lesiODs. 

The  chronic  forme  result  iu  an  increa«ed  produciion  of  epithelium 
and  an  livpertrnpliy  of  the  papitlte  of  the  tongue. 

A  moderate  development  of  such  an  iiiflammntion  is  not  infrequently 
assouinted  with  derangements  of  tlie  stomach.  The  tongue  is  largp,  it« 
surface  Ib  irregular  from  the  hypertrophy  of  the  papillee.  There  may  he 
no  change  iu  the  epithelium,  and  then  the  surface  of  the  tongne  is  deao 
and  red  ;  or  the  ejiithelium  is  increased  and  the  longue  is  covered  wiib 
a  white  fur. 

More  severe  forms  af  tlie  disettse  also  occur,  especially  with  syphilis. 
The  hyperlrophied  papillte  and  increased  epithelium  then  all«r  very  de- 
cidedly the  appearance  of  the  tongue, 

Parenchymaioug  Glossitis  may  be  produced  by  mercurial  poisoning, 
by  injury,  or  by  unknown  causes.  The  tongue  is  swollen,  the  muscular 
and  connective  portions  are  congested  and  infiltrated  with  serum  and 
pus.  The  inflammation  may  stop  at  this  point,  or  it  may  go  on  to  tha 
formation  of  an  abscess. 

Syphiliiir:  Glossitis. — In  persons  suSeriug  from  constitntional  syphi- 
lis there  may  be  mucous  patches  on  the  surface  of  the  tougue;  or 
gummy  tnmors  in  its  stroma,  which  often  soften  and  form  deep  ulcers; 
or  a  diffuse,  chronic  inflammation  of  th«  surface  of  the  longue,  witli 
hypertrophy  of  the  papillse, 

Tiibercittar  Glossitis. — There  may  be  a  tubercular  inflammatioa  ol 
the  connective  tissue  of  the  tongue  just  beneath  the  epithelial  layer,  re* 
suiting  in  the  formation  of  tubercle  granula  and  grannlation  tiasne.  In 
this  way  tumors  of  some  little  size  are  formed,  which  may  remain  un- 
changed for  some  time,  or  may  degenerate,  soften,  and  form  ulcers. 


Cysts. — The  most  common  forms  of  cysts  are  the  sacs  beneath  or 
partly  in  the  substance  of  the  tongue  (ranula).  They  are  formed  by 
dilatation  of  the  ducts  of  the  submaxillary  and  sublingual  glands ;  or 
make  their  appearance  \a  the  connective  tissue  beneath  and  in  tha 
longue. 

Angioma. — Cavernous  vascular  tnmors  are  found  in  the  substance  at 
the  tongue  and  projecting  from  its  surface. 

Lipimin  and  Jibroma  are  rare.  They  form  nodules  in  the  substanca 
of  the  tongue,  or  project  in  a  polypoid  form.  Composite  tumors,  com- 
posed largely  of  fat.  are  found  in  the  tongue  as  a  congenital  condition. 

Lupus  occurs  in  the  form  of  nodules  and  ulcers  at  the  base  of  tbC' 
tongue. 

Sarcomata  are  rare  iu  this  situation.  I  (Delafield)  have  seen  ond 
ench  tumor  in  a  young  child.  It  formed  a  nodule  a«  large  as  a  chestnut, 
and  was  composed  of  round  and  fusiform  cells. 
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Carcinoma. — This  form  of  new  growth  may  begin  in  the  tongue  or 
may  extend  to  it  from  the  adjacent  tissues.  The  growth  is  composed  of 
large^  flat  epithelial  cells  packed  closely  together  in  anastomosing  tubular 
spaces  and  surrounded  by  a  connective-tissue  stroma. 

THE   PHARYNX   AND    THE   (ESOPHAGUS. 

MALFORMATIONS. 

Fistulous  openings  from  the  pharynx,  running  between  the  muscles 
and  perforating  the  skin,  have  been  seen  in  rare  instances.  These 
fistulse  are  so  small  as  to  have  no  practical  interest. 

The  oesophagus  may  be  entirely  absent,  or  its  lower  portion  may  be 
present  and  joined  to  the  pharynx  by  a  solid  cord;  or  the  pharynx,  or 
the  lower  part  of  the  oesophagus,  may  be  continuous  with  the  trachea; 
or  the  entire  oesophagus  may  be  represented  by  a  solid  cord. 

Diverticula  of  the  pharynx,  dilatations  of  the  oesophagus,  and 
division  of  the  middle  portion  of  the  oesophagus  into  two  branches  have 
all  been  observed. 

INFLAMMATION. 

Catarrhal  and  Croupous  Pharyngitis  are  usually  associated  with 
the  same  forms  of  inflammation  in  the  mouth,  and  have  the  same  char- 
acters. 

Submucous  Pharyngitis  mtiy  occur  with  inflammations  of  the  mucous 
membrane,  with  caries  of  the  cervical  vertebrae,  with  inflammation  of 
the  cervical  and  parotid  glands,  with  periostitis  of  the  cranial  bones,  or 
maybe  idiopathic.  It  may  result  in  swelling  and  oedema,  in  induration, 
or  in  -suppuration.  It  is  most  important  when  it  affects  the  posterior 
wall  of  the  pharynx  and  forms  retro-pharyngeal  abscesses.  Such  ab- 
scesses may  cause  death  by  suffocation. 

Catarrhal  (Esopha^itis  may  be  either  acute  or  chronic.  The  chronic 
form  may  produce  ulceration,  or  relaxation  and  dilatation  of  the  walls, 
or  hypertrophy  of  the  muscular  coat. 

Croupous  (Esophagitis  is  found  with  croup  of  the  pharynx,  and  after 
the  exanthemata  and  other  severe  diseases. 

Irritating  and  caustic  acids  and  alkalies  destroy  larger  or  smaller 
portions  of  the  mucous  membrane.  The  necrosed  portions  are  of  a 
black  or  whitish  color,  surrounded  by  a  zone  of  intense  congestion.  If 
the  patient  recover,  the  patches  of  membrane  which  have  been  destroyed 
slough,  fall  off,  and  leave  a  granulating  surface.  In  this  way,  dangerous 
stenosis  of  the  oesophagus  may  be  produced. 

Foreign  bodies  which  are  swallowed  and  become  fixed  in  the  oeso- 
phagus cause  inflammation  of  the  mucous  membrane  and  of  the  adjoin- 
ing soft  parts.     The  inflammation   may  go  on   to  produce  abscesse 
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arciind  the   cpBophagus,  or  to  destroy  the  wall  of  the  canal,  and  the 
foreign  body  finds  its  way  into  the  trachea,  aorta,  or  pencardtQin. 

Inflammatinn  of  the  submucous  tissue  of  the  ivsoph^us,  apart  from 
the  cases  just  inentioued,  ts  not  common.  It  may  cause  the  formation 
of  abscesses,  or  of  librous  tissut^,  which  may  produce  stenosis. 

ULCERATION. 

Ulceration  of  the  pharynx  occiira  in  rare  cases  as  the  result  of  catar- 
rhal inflammation.  More  frequently  it  is  produced  by  syphilis,  either 
in  the  form  of  superBcial  ulcers  or  of  deep  and  estenaive  destractiona  of 
tissue  from  the  softening  of  gummy  tumoi-s. 

Lupus  also  sometimes  attacks  the  upper  part  of  the  pharynx,  and 
produces  extensive  ulceration.  Ulceration  of  the  oesophagus  is  nut  com- 
mon, but  a  few  cases  of  simple  perforating  ulcer  have  been  described.' 

Foreign  bodies  in  the  (fsophagus  may  perforate  ite  wall,  as  already 
mentioned.  Perforation  of  the  oesophagus  from  without  may  be  pro- 
duced by  inflamed  bronchial  glands,  by  cavities  and  gangrene  of  th« 
lungs,  hy  abscesses  in  the  mediastinum,  by  abscesses  accompanying 
caries  of  the  vertebrte,  and  by  aneurisms  of  the  aorta.  Cases  have  been 
described  of  rupture  of  the  wall  of  the  cesophagus  by  violent  coughing 
and  vomiting,  but  it  seems  probable  that  there  was  really  soma  previous 
disease  to  account  for  the  rupture.  J 

DILATATION."  I 

Simple  cylindrical  dilatation  of  the  (esophagus  is  usually  the  result  ] 
of  long-continued  stenosis  of  the  (Esophagus  or  of  the  cardiac  eud  of  the 
stomach;  although  not  nearly  all  the  stenoses  are  followed  by  dilatation. 
These  dilatations  are  formed  at  first  immediately  above  the  stenosis  aud 
then  extend  upward.  Only  in  rare  eases  does  the  dilatation  involw 
thtt  whole  length  of  the  tube.  The  entire  wall  of  the  dilated  jKirtion  of 
the  <esopbaguE  is  thickened,  and  there  may  be  polypoid  outgrowths  from  I 
the  macous  membrane.  I 

In  rare  cases  there  is  cylindrical  dilatation  of  part  or  of  the  whole  of  j 
the  CBSophagus  without  a  stenosis  or  any  discoverable  cause.  lu  these  I 
cases  the  dilatation  is  usually  greatest  near  the  middle  o(  the  cesopbagus  j 
and  diminishes  upward  and  downward,  so  that  the  (esophagus  has  a  ' 
fusiform  shape.  The  dilatation  may  reach  a  very  considerable  degree, 
the  walls  of  the  u>sophagus  are  thickened,  its  mucous  membrane  may  be 
covered  with  papillary  outgrowths  or  ulcerated. 

Thv  Sacculated  Dilatations  of  the  oesophagus  are  of  two  kinds:  those 
due  to  pressure,  and  those  due  to  traction.  I 

■  Graefe  u.  WiUther.  Jour.  (.  Chir.  u.  Au^eubeilk..  Bd.  Iff.    Hed.  Chir.  Trana.,  j 

Vol.  3«.    ft»*t"(iin**y,  "Patli,  Anat."  J 

^  Zitmttrn,  "  CjclojMvdiil  uf  Htfdictne,"  Till.,  p.  47.  I 
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The  dilatations  due  to  pressure  are  situated  iu  the  posterior  wall  of 
the  pharynx,  just  at  its  junction  with  the  oesophagus.  The  smaller  sacs 
are  from  the  size  of  a  pea  to  that  of  a  hazelnut;  the  larger  sacs  may 
reach  an  enormous  size,  and  hang  down  between  the  oesophagus  and  the 
vertebral  column,  the  opening  into  the  oesophagus  remaining  compara- 
tively small.  It  is  supposed  that  a  limited  area  of  the  wall  of  the  oeso- 
phagus loses  its  power  of  resistance  against  the  pressure  exercised  upon 
it  in  each  act  of  swallowing;  it  then  is  forced  outward  by  the  pressure, 
and  so  there  is  formed  first  a  protrusion  and  then  a  sac.  When  a  sac  is 
formed,  the  food  entei*s  it,  accumulates  there,  and  so  the  sac  becomes 
larger  and  larger. 

The  dilatations  due  to  traction  are  situated  on  the  anterior  wall  of 
the  oesophagus,  at  a  point  nearly  corresponding  to  the  bifurcation  of  the 
trachea.  They  are  of  funnel  shape,  with  the  small  end  outward.  Their 
length  varies  from  two  to  twelve  millimetres;  the  width  of  the  opening 
into  the  oesophagus  is  from  six  to  eight  millimetres. 

These  dilatations  are  due  to  inflammation  of  the  parts  adjoining  the 
oesophagus,  especially  of  the  bronchial  glands,  followed  by  adhesions  to 
some  part  of  the  anterior  wall  of  the  oesophagus.  These  adhesions  then 
contract  and  draw  the  wall  of  the  oesophagus  outward,  and  in  this  way 
the  dilatations  are  formed. 

At  a  later  time  these  sacs  may  perforate  into  the  bronchi,  the  lungs, 
the  pleural  cavity,  the  pericardium,  the  aorta  or  pulmonary  artery. 

STENOSIS. 

Congenital  Stenosis. — Besides  the  defects  of  development  of  the  oeso- 
phagus which  are  incompatible  with  life,  there  may  be  a  congenital  ste- 
nosis of  some  part  of  it  which  causes  diflBculty  in  swallowing,  but  yet 
does  not  destroy  life. 

Stenosis  by  Compression  is  not  uncommon.  Tumors  of  the  neck 
and  mediastinum,  and  aneurisms  of  the  aorta,  are  the  usual  causes. 

Stenosis  by  Obstruction, — Foreign  bodies  may  be  lodged  in  the  oeso- 
phagus. Tumors  may  hang  down  from  the  pharynx  into  the  oesopha- 
gus, or  may  be  situated  in  the  wall  of  the  oesophagus.  Inflammation  of 
the  oesophagus,  due  to  the  ingestion  of  irritating  poisons,  produces  cica- 
tricial stenoses.  A  few  cases  of  stenosis  due  to  syphilitic  inflammation 
have  been  reported. 

TUMORS. 

The  veins  of  the  oesophagus  may  be  enormously  dilated.  They  may 
rupture,  and  so  give  rise  to  haemorrhage.' 

Cysts, — Small  retention  cysts  of  the  follicles  of  the  mucous  mem- 


Bristowe,  Trans.  London  Path.  Soc,  185H. 
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brace  are  fsometiraes  foond.  Van  Wtsc  *  describes  a  cjst  as  large  as  an 
apple  attached  to  the  posterior  wall  of  the  cesophagn?,  one  and  one-half 
incheif)  above  the  stomach.     It  was  filled  with  ciliated  epitheliam. 

Fapillr/fnata  of  -mall  size  may  be  foand  in  considerable  n ambers 
throughout  the  entire  length  of  the  oesophagns.  or  maj  occur  singly. 
Large  papillary  tumors  are  more  rare. 

Fihrontfita  grow  from  the  perio^^ieum  of  the  bones  at  the  base  of  the 
jikuli,  and  project  into  the  carity  of  the  pharynx  and  posterior  nares  in 
the  form  of  large  jKrIypoid  tumors.  .Small  fibrous  tumors  are  formed  in 
the  submucous  connective  tissue  of  the  cesophagus.  Tumors,  which  at- 
tain a  very  large  size,  originate  in  the  submucous  connective  tissue  on 
the  anterior  wall  of  the  lower  fiart  of  the  pharynx,  and  as  they  grow  hang 
down  into  the  oesophagus. 

Lij^jmata  of  small  size  are  sometimes  found  in  the  wall  of  the  ceso- 
phagus. 

Miihuintn  comfvosed  of  smooth  muscle  may  grow  in  the  muscular  coat 
of  the  ors^iphagus  and  attain  a  considerable  size.' 

Cfurciuomatn  may  originate  at  any  part  of  the  wall  of  the  pharynx  and 
fwophagu.-*.  They  are  composed  of  flat  epithelial  cells  closely  packed 
together  in  masnei;  in  the  usual  way.  In  the  ipsophagus,  the  new  growth 
begins  in  the  deeper  layers  of  the  mucous  membnine,  and  grows  so  as  to 
encircle  the  tube  for  a  length  of  one  or  more  inches.  The  tumor  remains 
aif  a  flat  infiltration,  or  it  ulcerates,  or  it  projects  inward  in  large  fun- 
gouri  ma.sses.  The  growth  may  extend  up  and  down  the  a'sophagus  and 
even  involve  the  pharynx  or  stomach. 

The  ulcerative  process  may  extend  outward  so  as  to  produce  perfora- 
tion into  the  air  passages,  the  Inngs,  pleune,  pericardium,  and  large  blood- 
vessels. 

The  new  growth  may  extend  outward  and  infiltrate  the  surrounding 
soft  parts,  lio  that  the  oesophagus  is  surrounded  by  large,  solid,  cancerous 
masses.     Metastatic  tumors  are  also  sometimes  formed. 

Adenoma. — A  polypoid  adenoma  composed  of  tubules  lined  with  cylin- 
drical epithelium,  and  growing  from  the  anterior  wall  of  the  oesophagus, 
has  been  described  by  Weigert.* 

I  (Delafield)  have  seen  one  tumor,  the  size  of  a  chestnut,  growing 
in  the  soft  palate,  which  was  composed  of  a  stroma  of  connective  and 
mucous  tissue  in  which  were  irregular,  anastomosing  tubules  filled  with 
small,  polygonal,  nucleated  cells.  It  could  be  called  an  adenoma  or  a 
carcinoma. 


*  Virch.  Arch.,  Bd.  ."51,  p.  143. 

*Virch.  Arch..   Bd.  43,  p.   137.      Med.  Times  and  Gazette,  Nov.  28th,  1874. 
Glasgow  Med.  Journal,  Feb.,  1H73. 
•Virdi.  Arch.,  Bd.  67,  p.  516. 
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Another  composite  tumor  grow  from  the  mucous  membraiie  of  the 
pharynx  behind  the  left  tonsil.  It  filled  the  pharyni  below  the  level 
of  the  palate.  It  had  the  gross  appearance  of  a  myxo-sarcoma,  the  cen- 
tral portions  being  very  soft.  It  was  composed  of  connective  tissue, 
mucous  tissue,  fat,  sarcomatous  tissue,  and  irregular  tubules  lined  with 
email,  polygonal  epithelial  cells.  Some  of  the  tubules  were  distended 
with  masses  of  hyaline  matter.  The  whole  structure  resembled  that  of 
the  tumors  so  often  found  in  the  parotid  region — tumors  which  can  be 
called  "ftdeuoid  myxo-sarcomata. " 

iSttrcoina. — I  bava  seen  one  case  in  which  there  was  a  diffuse  growth 


-SDvn  SAwmu  or  tos  pHutm,  x  HBO  and  redwad. 

I  involving  both  the  tonaife,  the  posterior  and  lateral  walla  of  the  pharynx, 
the  base  of  the  tongue,  and  the  epiglottis.  The  new  growth  replaced  the 
!  membrane,  infiltrated  the  soft  parts  for  a  short  distance,  and 
\  projected  inward  in  polypoid  masses.  It  waa  composed  of  small,  poly- 
>  gonal,  nucleated  cells,  contained  iu  u  very  delicate  nucleated  stroma 
'    (Fig.  155). 

THE  STOMACH. 

MALFORMATIONS. 

Malformations  of  the  stomach  are  not  common.     The  organ  may  be 
[  entirely  wanting  in  acephalous  ftetusea.    It  may  be  of  various  degree»J~~* 
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smallneBE,  sometimes  do  larger  than  the  iluodemim.  It  tnay  be  diTitltMl 
into  two  halves  by  a  deep  constriction  iii  the  middle.  The  pyloric  ori6ce 
may  be  stenosed  or  entirely  closed.  The  stomach  may  be  outside  of  the 
abdominiil  cavity  from  a  hernial  protrusion  through  the  diaphragm,  or 
at  eome  point  in  the  abdominal  wall.  It  is  found  on  the  right  side,  in- 
stead of  the  left,  when  the  other  viscera  are  transposed,  and  the  poeitioa 
oF  the  cardiac  and  pyloric  orifices  is  correspondingly  inverted. 

POST-MORTEM   CHANGES. 

In  adnlte,  the  stomach  after  death  is  of  a  grayish  or  pinkish  color, 
sometimes  mottled  with  red  ecchyraoses.  The  mucous  membrane  is 
soft,  and  the  epithelium  easily  brushed  o9.  At  the  fundus  the  food  is 
usually  found  collected,  and  here  the  mucous  membrane  is  the  softest. 
It  is  very  common  to  find  the  epithelium  removed  from  the  entire  fnu- 
dus  of  the  stomach,  so  that  all  that  portion  of  its  wall  ie  grayer  and 
thinner,  there  being  a  sharp  dividing  line  between  the  two  portions. 
Sometimes  this  post-mortem  softening  process  goes  on  to  destroy  all  the 
coats  of  the  stomach,  and  even  the  adjoining  portion  of  the  diaphragm. 
In  this  way,  the  contents  of  the  stomach  may  be  emptied  into  the  ploantl 
cavity  by  a  large,  ragged  opening  in  the  stomach  and  diaphragm.  When 
the  softening  affects  all  the  coats  of  the  stomach,  the  softened  portion  is 
not  sharply  limited.  The  entire  thickness  of  the  affected  portion  of  the 
wall  ie  converted  into  a  gray  or  yellow  semi-transparent  jelly,  or  into  a 
blackish,  broken-down  pulp. 

This  softening  is  most  frequent  in  children,  but  also  occurs  in  adults, 
usually  in  connection  with  severe  and  oshansting  diseases. 

A  similar  post-mortem  softening  of  the  wall  of  the  ceeophagus  has 
been  described  by  Moxon." 


Perforating  wounds  of  the  stomach  usually  give  rise  to  a  fatal  perito- 
nitis. It  is  possible,  however,  for  the  wound  to  heal,  or  a  gastric  fistnla 
may  be  formed. 

Rupture  of  the  stomaoh  may  be  produced  by  severe  blows  or  (alls. 

H.CSOBBHAOK. 

Small  eitravasations  of  blood  in  the  wall  of  the  stomach  are  fret^nently 
found  in  persons  who  have  died  from  one  of  the  infectious  diseases. 

Xliemorrhage  into  the  cavity  of  the  stomach  may  be  produced  in  • 
variety  of  ways. 

In  ulcers  of  the  stomach,  there  may  be  bleeding  from  the  small  Tea- 
sels of  the  ulcer,  or  from  the  perforation  of  a  larger  artery. 

In  cancer  of  the  stomach,  there  may  be  bleeding  from  the  tumor. 

>  Tnns.  LoDil.  Path.  Soc..  1870.  p.  169. 


THE  ALIMENTABT   CANAL.  321 

Some  cues  of  chronic  gastritis  are  characterized  by  general  bleeding 
from  the  mnoons  membranes  of  the  stomach. 

Cirrhosis  of  the  li^er  is  not  infrequently  attended  with  large  haem- 
orrhages from  the  mncons  membrane  of  the  stomach. 

Small  aneurisms  of  the  arteries  in  the  wall  of  the  stomach  may  rup- 
ture intemallv. 

In  yellow  fever  and  some  of  the  other  infections  diseases,  there  is 
haemorrhage  into  the  cavity  of  the  stomach. 

Patients  may  vomit  blood  during  life,  and  after  death  no  lesion  to 
account  for  the  bleeding  be  found. 

INFLAMMATIOX. 

Acute  Catarrhal  Gastritis,  as  we  see  it  after  death,  is  usually  due  to 
the  ingestion  of  irritating  substances,  or  forms  part  of  the  lesions  of 
cholera  morbus.  If  we  can  judge  from  clinical  symptoms,  it  occurs 
during  life  as  a  temporary  condition  from  a  variety  of  causes. 

After  death  the  mucous  membrane  is  found  congested  and  swollen, 
or  the  congestion  may  have  disappeared.  The  mucous  membrane  is 
coated  with  an  increased  amount  of  mucus,  especially  at  the  pyloric  end 
of  the  stomach.  Sometimes  there  are  a  number  of  minute  white  dots 
in  the  substance  of  the  mucous  membrane. 

The  structural  changes  in  the  mucous  membrane  consist  simply  in  a 
swelling  of  the  cells  of  the  gastric  tubules,  a  slight  infiltration  of  the 
stroma  with  pus  cells,  and  a  swelling  of  the  patches  of  lymphatic  cells. 
The  little  white  dots,  when  they  are  present,  are  composed  of  small  foci 
of  pus  between  the  gastric  tubules,  with  degeneration  and  destruction  of 
some  of  the  tubules. 

Chronic  Catarrhal  Gastritis  is  a  very  common  disease.  There  is, 
however,  no  very  close  relation  between  tlie  severity  of  the  symptoms 
during  life  and  the  extent  of  the  lesions  found  after  death. 

In  some  cases',  chronic  alcoholism,  or  the  abuse  of  drugs,  or  the  mode 
of  life  of  the  patient  seems  to  be  the  cause  of  the  lesion.  Chronic 
phthisis,  chronic  Bright's  disease,  cirrhosis  of  the  liver,  and  fatty  liver 
are  often  accompanied  by  chronic  gastritis.  Organic  disease  of  tlie  heart, 
or  pressure  on  the  ascending  vena  cava,  produc^es  a  form  of  chronic  gas- 
tritis characterized  by  intense  general  congestion. 

After  death  the  stomach  is  found  either  empty  or  still  containing 
food.  It  is  of  normal  size,  or  dilated,  or  small,  sometimes  hardly  larger 
than  the  duodenum.  Its  inner  surface  is  coated  with  a  thick  laver  of 
tenacious  mucus,  most  abundant  at  its  pyloric  end.  The  mucous  mem- 
brane is  congested,  or  white,  or  slate  colored,  or  mottled  with  small  white 
spots.  It  is  of  normal  thickness,  or  thinned,  or  thickened,  or  there  are 
little  polypoid  projections  from  its  surface,  or  there  is  cystic  dilatation 
of  the  gastric  tubules.     The  connective  tissue  and  muscular  coats  remain 
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unchanged,  or  they  are  thinned  and  retaxeil,  or  tfiey  urc  liypcrtroplned. 
The  hypertropliy  may  be  diflnse,  or  it  is  confined  to  the  pylorii;  end  of 
the  stomach  and  may  then  prodiico  etcnoeiif  of  the  pylorus. 

The  minnte  leeions  consist  principally  in  changes  in  the  mucous 
metuhrane.  The  cells  of  the  gatitric  tubules  are  Hwollen,  degenerated, 
and  broken  down.  The  tubtilea  urc  atrophied  and  deformed,  or  dilated 
into  cysts.  The  patches  of  lymphatic  tissue  about  the  blind  ends  of  the 
tubules  are  increased  iu  Hize.  The  connective  tissue  between  the  tubules 
is  infiltrated  ffith  colle  and  increased  in  quantity. 

Croupous  Oaatriiia  is  of  rare  occurrence.  It  is  found  tn  children 
with  croupouB  iaflamniation  of  the  pharynx  and  oesophagus,  and  in  tliAH 
usually  in  small  patches.  In  adults,  it  is  almost  always  secondary  to 
typhus,  pyaemia,  puerperal  fever,  cholera,  dysentery,  the  exanthemata, 
and  irritating  poisons.  The  false  membrane  is  in  suiull  patches,  or  may 
line  a  large  part  of  the  stomach.  The  disease  is  usually  not  diaguosti- 
cated  during  life,  the  symptoms  of  the  primary  disease  diverting  atten- 
tion from  the  gastritis. 

I  (Delufield)  have  seen  one  case  of  idiopathic  croupous  gastritis  in  «n 
adult.  A  man,  forty-six  years  old,  was  in  good  lieultb  until  eight  days  bo- 
fore  his  death.  At  that  time  he  caught  cold,  htid  pains  over  his  bowels, 
tenderness  over  the  liver,  constipation,  cough  with  mucous  expectoration, 
temperature  1024°,  pulse  12(1.  On  the  day  of  his  death,  the  eighth  day 
of  the  disease,  the  temperature  was  100°.  pulse  113,  tongue  dry,  abdo- 
men tymiwnitic  and  tender,  and  he  diad  in  a  prolonged  attack  of  syn- 
cope. At  the  autopsy  all  the  viscera  were  examined.  Excepting  evi- 
dences of  bronchitis  in  the  luugs.  there  were  no  lesions  save  in  the 
atomach.  About  two-thirds  of  the  internal  surface  of  the  stomach,  in- 
cluding the  lesser  curvature  and  anterior  and  posterior  walls,  appeared 
to  be  covered  with  a  thick  false  membrane,  which  did  not  ({uite  reach 
to  the  cardiac  or  pyloric  crificeB.  Minute  examination  showed  that 
there  was  a  layer  of  exudation  on  the  internal  surface  of  the  muooaa 
membrane.  This  exudation  consisted  of  fibrillatcd  fibrin  and  lymphoid 
cells  dipping  into  the  mouths  of  the  follicles.  Beneath  the  exudation 
the  mucous  membrane  was  thickened  and  altered.  A  large  number  of 
lymphoid  cells  separated  the  follicles,  and  even  replaced  them  entirely. 
The  submucous  layer  was  very  much  thickened  by  the  presence  of 
lymphoid  cells,  fibrillated  fibrin,  and  fibrous  tissue.  The  muscularcoat 
was  separated  into  layers  by  groups  of  lymphoid  cells. 

Wilks  and  Moxon'  mention  a  similar  case  in  a  man  with  chronic 
Bright's  disease;  and  a  case  of  both  croupous  gastritis  and  colitis  with 
abscess  of  the  liver. 

Suppurative  or  Phlegmonous   Gastritis. — A  formation   of  circom- 

"Pftlli  Aiiat.'p,  881 
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scribed  collections  of  pus  may  occar  in  the  connective-tissue  coat  of  the 
stomach,  as  it  does  in  other  parts  of  the  body,  in  puerperal  fever  and  the 
infections  diseases. 

Idiopathic  suppurative  gastritis  is  a  disease  of  rare  occurrence. 
Leube*  has  collected  31  cases,  of  which  26  were  males  and  5  females. 
In  some  of  the  cases  the  inflammation  was  ascribed  to  the  excessive  use 
of  alcohol,  in  others  to  a  wound  in  the  region  of  the  stomach,  in  others 
to  some  error  in  diet. 

^agge "  describes  a  case  in  a  male  of  fifty-one  years  of  age,  without 
discoverable  cause. 

Silcock  '  describes  a  case  in  which  the  gastritis  followed  the  operation 
of  gastrostomy. 

I  have  seen  one  case  occurring  in  an  adult  male,  without  any  known 
cause. 

The  suppurative  inflammation  seems  to  begin  in  the  connective-tissue 
coat  of  the  stomach.  From  thence  it  may  extend  to  the  glandular  coat 
and  produce  perforations,  or  outward  to  the  muscular  and  peritoneal 
coats. .  In  some  cases  there  is  added  a  local  or  general  peritonitis. 

The  inflammation  may  involve  one  or  more  circumscribed  areas  and 
so  produce  abscesses,  or  it  may  be  a  diffuse  process  involving  the  whole 
extent  of  the  wall  of  the  stomach. 

Toxic  Gastritis, — The  mineral  acids,  the  caustic  alkalies,  arsenic, 
corrosive  sublimate,  and  the  metallic  salts,  phosphorus,  camphor,  and 
all  other  irritating  materials,  cause  different  lesions  of  the  stomach,  ac- 
cording to  their  quantity,  their  strength,  and  the  length  of  time  that 
has  elapsed  before  death. 

In  large  quantities,  they  destroy  and  convert  into  a  soft,  blackened 
mass  both  the  mucous  membrane  and  the  other  coats,  so  that  perforation 
may  take  place.  In  smaller  quantities,  they  produce  black  or  white 
sloughs  of  the  mucous  membrane,  surrounded  by  a  zone  of  intense  con- 
gestion. If  death  does  not  soon  ensue,  the  ulcerative  and  cicatricial 
processes  which  follow  such  sloughs  may  contract  and  deform  the 
stomach  in  various  ways. 

If  the  poisons  are  of  less  strength,  they  produce  a  diffused  congestion 
of  the  mucous  membrane,  with  catarrhal  or  croupous  exudation  on  its 
surface,  and  serous  infiltration  of  the  submucous  coat  (see  chapter  on 
Poisons). 

ULCERS   OF   THE   STOMACH. 

TJie  Chronic  Perforating  UUer. — This  form  of  ulcer  is  often  seen; 
according  to  Brinton,  in  five  per  cent  of  persons  dying  from  all  causes, 

*  Leube,  "Ziemssen's  Cyclopajdia,"  vii.,  p.  157. 
« Trans.  Lond.  Path.  8oc.,  1875,  p.  81. 
» Trans.  Lond.  Path.  Soc.  1883,  p.  90. 
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It  occurs  iu  feraalcs  nearly  twice  aa  frequently  as  in  tnalea.  As  regards 
the  age,  Brinton  coDcliidea  that  the  liability  of  an  iiidividual  to  boconie 
the  subject  of  gastric  iilcer  gradually  riaea,  from  what  is  nearly  a  lero  at 
the  age  ot  ten,  to  a  high  rate,  which  it  Diaiiitaius  through  the  period  of 
middle  lite;  at  the  end  of  which  period  it  again  ascendfl,  to  reach  its 
maximum  at  the  extreme  age  of  ninety.  Lebert  gives  one  hundred  and 
ninety-eight  cases  in  which  the  ulcers  wpre  found  at  the  autopsy,  as 
follows: 


20U>30  venrg... 


50  lo  60  jeara. 
80  [o  70  ywirs. 
.  80  yenr*. 


Hausor'  gives  thirty  autopsies  from  Erlangeu  of  ulcers  which  i 
still  open,  as  follows: 


KTHBUI  Of  c*a 


90  to  30  years... 
SOtolOyeBrs... 
40  to  50  years... 


50  to  00  years... 

60  to  70  yean... 
TO  to  80  years... 


Moore'  gives  the  following  table  of  the  fatal  caeca  of  ulcer  of  the 
stomach  occurring  at  St.  Bartholomew's  Hospital  from  1867-1879: 


•» 

r,^«,. 

ccnori..«ii. 

M. 
H. 

H. 
U. 

86 
IB 
47 
47 
41 
$3 
46 
47 
57 
19 
40 
46 

Sfear  pylorus. .     ., 

3r«ater  curve  near  pylorus 

Searpylonu 

Pylonis 

PerforaUon. 
FTcmorrliago. 
Exhaustion. 
Phlhisi*. 

H. 

Perfotalion. 

Sinus  in  Ifverio  lung. 

HiemoiTliage. 

PertoratioD. 

M. 
H. 
M, 

CMdiacend 

Near  pylorus 

Goodhardt'describeaanulcer  of  the  stomach,  which  proved  fatal,  from 
haemorrhage  in  an  infant  at  birth. 

The  situation  of  these  ulcers,  according  to  Brinton,  is  aa  follows: 
la  43  per  cent,  the  posterior  snrface;  in  ^7,  the  lesser  curvature;  in  16, 
the  pyloric  extremity;  in  ti,  both  the  anterior  and  post«rior  aurfaoe;  in  5, 

'  Das  chron.  Magengescli..  1883, 
'Tnins.  Lond,  Path.  Soc..  1880,  p.  110. 
"Trans.  Lond.  Patli.  8oc..  1881,  p.  70. 
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the  anterior  sorface  only;  ia  3,  the  greater  curvature;  in  2,  the  cardiac 
pouch.  Thus  about  86  ulcers  in  every  IDO  occupy  the  posterior  surface, 
the  lesser  curvature,  and  the  pyloric  sac. 

A.S  regards  the  unmber  of  ulcers,  two  or  more  are  preaeut  in  about 
twenty-one  per  cent;  there  may  be  two,  three,  four,  or  even  five  ulcers. 
Ia  cases  of  multiple  ulcers,  the  ulcers  are  often  developed  successively. 

In  sizcj  the  ulcers  vary  from  one-quarter  ot  an  inch  to  five  or  six 
inches. 

They  are  usually  of  circular  shape,  sometimes  oval;  sometimes  two  or 
more  are  fused  together. 

The  perforation  is  largest  in  the  mucous  membrane.  It  m_^y  remain 
confined  to  this,  or  extend  outward  and  iuvolvo  the  connective  tissue, 
muscular  and  peritoneal  coata,  its  diameter  becoming  smaller  as  it  ad- 
vances. The  ulcer  looks  like  a  clean  hole  punched  out  of  the  wall  of  the 
stomach.  Its  floor  shows  no  active  inflammatory  changes.  Its  edges 
may  be  in  the  same  condition,  or  they  may  be  thickened  by  the  growth 
of  connective  tissue  and  cells.  The  rest  of  the  mucous  membrane  of 
the  stpmaeh  is  apt  to  be  in  a  condition  of  chronic  catarrhal  inflam- 
mation. 

The  ulcer  may  perforate  directly  through  the  wall  of  the  stomach, 
snd  the  contents  of  the  latter  are  discharged  into  the  peritoneal  cavity; 
or  adheeions  are  formed  between  the  wall  of  the  stomach  and  the  neigh- 
boring viscera,  so  that  the  bottom  of  the  ulcer  is  closed;  or,  if  the  liver, 
the  intestines,  or  the  abdominal  wall  become  adherent,  they  may  be  in- 
vaded by  the  ulcerative  process,  and  cavities  or  fistula  are  formed  com- 
municating with  the  stomach;  or,  if  the  adhesions  are  incomplete,  a 
local  peritonitis  and  collections  of  pus  may  be  developed. 

During  the  progress  of  the  ulcer,  there  may  be  repeated  small  hiemor- 
rhages  from  the  erosion  of  small  blood-vessels,  or  large  hemorrhages 
from  the  erosion  of  large  arteries. 

In  many  cases  these  ulcers  cicatrize,  and  such  a  cicatrization  may 
produce  various  deformities  of  the  stomach. 

It  is  very  difficult  to  understand  how  these  ulcers  are  produced.  It 
eeems  probable  that  the  nutrition  of  a  circumscribed  part  of  the  wall  of 
the  stomach  is  interfered  with,  and  that  this  portion  is  then  destroyed 
by  the  action  of  the  gastric  juice.  But  we  are  still  ignorant  of  the  way 
in  which  the  obliteration  of  the  arteries  is  effected.  It  has,  indeed,  been 
demonstrated  in  animals  that  an  artificial  embolism  of  the  branches  of 
the  gastric  arteries  will  produce  ulcers  of  the  stomach;  and  in  the  human 
stomach  we  occasionally  meet  with  cases  of  embolism  of  the  brunches  of 
the  gastric  artery  and  ulcers.  But  the  clinical  history  of  most  cases  of 
ulcer  of  the  stomach  will  not  correspond  with  such  a  method  of  causa- 
tion, A  chronic  obliterating  endarteritis  would  seem  to  be  a  more 
probable  cause. 
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Hifinorrhagic  Eroninna  occur  us  rounded  epoU  or  narrow  streaks, 
formed  by  a  Iobb  of  stibetancH  of  the  miicoiiB  membrane.  The  nincoua 
membrane  at  these  points  ia  congested,  aoft.  and  covered  by  emnll  blood- 
clots.  The  deatriictiuii  of  the  mucous  membrane  i$  ueaally  superficial, 
but  may  involve  its  entire  thickncBS.  The  number  of  these  eroeiona  may 
be  so  great  that  the  entire  internal  aurfane  of  the  stomach  is  studded 
with  them.  They  give  rise  to  repeated  hiemorrhages;  and  are  accom- 
panied by  catarrhal  inflammation  of  the  rest  of  the  mitcoiiB  membrane. 

Thev  occur  at  all  periods  of  life,  even  in  infants.  Their  usual  seat 
is  the  pyloric  portion  of  the  stomach. 

They  may  be  idiopathic,  Usnally,  liowever.  they  occur  in  connection 
with  Bome  serious  general  disease. 

Follicular  Ulcm-a  somewhat  resembling  the  ulcers  of  the  small  intes- 
tine are  occasionally  met  with.  They  are  produced  by  changes  in  the 
aggregatiutiBof  lymphatic  tisane,  wbicli  are  situated  about  tlic  blind  encU 
of  the  gastric  inbnlea. 

IHLATATIOS. 

Very  considerable  degrees  of  iiilatation  of  the  stomach  are  found  at 
autopsies,  without  stenosis  of  the  pylorus  or  any  other  mechauical  cause 
to  account  for  them.  It  is  usually  difTicult  to  determine  how  long  these 
dilatations  have  existed  and  how  much  effect  tbey  have  in  causing  detitb. 
Nine  such  cases  are  recorded  by  Goodharilt," 

Acute  Dilatntiojt  of  the  stomach,  with  vomiting  of  very  large  ijuaiiti- 
ties  of  thiu  fiuid.  has  been  observed  in  a  few  cases.*  It  is  a  very  curious 
condition,  the  dilatation  of  the  stomach  being  developed  suddenly  and 
witbont  discoverable  cause. 

Of  the  mechauical  causes  which  pruducc  dilatation  of  the  stomncb, 
stenosis  of  the  pylorus  is  the  most  common.  Such  u  stenosis  may  be  ef- 
fected by  a  tumor,  by  chronic  iiiflammation  and  thickening,  and  by  the 
cicatrization  of  ulcers.  Lees  frequently  obstructions  of  the  small  and 
large  intestines  act  in  the  same  way. 

!jomo  forms  of  chronic  gastritis  are  attended  with  dilatation  of  tbe 
stomach  without  stenosis. 

In  rare  case«,  circumscribed,  sacculated  dilatations  ar«  produced  by 
the  presence  of  foreign  bodies— portions  of  wood,  metal,  etc. 

TCMOBP. 

Papilloma. — It  has  already  been  mentioned  that  in  some  cases  of 
chronic  gastritis  there  are  small,  polypoid  hypertrophies  of  the  maooiu 

'  Traas.  Lood.  Path,  8oc..  1888,  p.  I**i 

■  Trans.  Loud.  Palli.  Soc,,  vol.  Iv.  and  vol.  itxiv..  p.  83.  Hughe*  Iknnttt,  "  Prac- 
tice I>f  Medicine."  Faggt,  Ouy'«  Huspitol  Repiiru,  vol,  xviii.,  p.  1.  Andral,  CUniqua 
Hfdicalc. 
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membrane.  Besides  these,  we  find  polypoid  tumors  which  may  reach  a 
considerable  size.  They  are  composed  of  a  connective- tissue  stroma  ar- 
ranged so  as  to  form  tufts  covered  with  cylindrical  epithelium.  In  some 
cases,  there  are  also  tubules  lined  with  cylindrical  epithelium,  so  that  the 
tumor  has  partly  the  structure  of  an  adenoma.  Fibromata  of  small  size 
are  sometimes  found  in  the  connective-tissue  coat.  Lipomaia  are  formed 
in  the  submucous  connective  tissue  in  the  shape  of  rounded  or  polypoid 
tumors.  They  usually  project  inward,  but  sometimes  outward  beneath 
the  peritoneum.  They  may  also  appear  in  the  form  of  numerous  yellow 
nodules  beneath  the  mucous  membrane. 

Myomata  occur  in  the  form  of  rounded  tumors  which  originate  in  the 
muscular  coat,  but  may  gradually  separate  themselves  from  it  and  project 
inward  or  outward.  The  submucous  myomata  are  at  first  small  tumors 
lying  loosely  attached  in  the  submucous  tissue.  As  they  grow  larger 
they  push  the  mucous  membrane  inward  and  take  the  shape  of  polypoid 
tumors.  Lymphomata  in  the  wall  of  the  stomach  are  seen  in  some  cases 
of  leukasmia. 

Sarco7nata  are  said  to  occur  in  the  wall  of  the  stomach  in  rare  in- 
stances. It  must  be  admitted  that  in  some  of  the  tumors  of  the  wall  of 
the  stomach,  which  are  ordinarily  called  cancerous,  the  structure  is  not 
well  defined,  and  it  is  possible  that  some  of  them  are  sarcomata. 

A  myo-sarcoma  growing  outward  from  the  greater  curvature  of  the 
stomach  is  described  by  Brodowski.*  The  tumor  weighed  twelve  pounds. 
It  was  composed  largely  of  smooth  muscle  cells.  There  was  a  secondary 
tumor  in  the  liver. 

Adenoma, — It  has  been  already  mentioned  that  in  some  of  the  papil- 
lary tumors  of  the  mucous  membrane  there  is  a  considerable  growth  of 
tubules  lined  with  cylindrical  epithelium. 

Besides  these,  we  find  in  the  submucous  coat  circumscribed  tumors 
composed  of  tubules  like  those  of  the  gastric  mucous  membrane. 

Small  tumors  resembling  the  pancreas  have  also  been  seen  in  the  sub- 
mucous and  subserous  coats. 

Carcinoma  of  the  stomach  is  almost  always  primary.  But  very  few 
secondary  cases  have  been  recorded.' 

Primary  carcinoma  of  the  stomach  is  of  the  colloid  variety,  or 
common  cancer,  or  oancer  with  cylindrical  epithelial  cells,  or  it  is  pig- 
mented. 

Colloid  cancer  is  composed  of  a  connective-tissue  stroma,  arranged  so 
as  to  form  cavities  of  different  sizes,  which  contain  colloid  matter  and 
polygonal  cells.  It  infiltrates  first  the  submucous  connective  tissue  and 
then  extends   inward   and   outward.     In  this  way  there   is  formed  a 


» Virch.  Arch.,  Bd.  67,  p.  227. 

*  Virch.  Arch.,  Bd.  38  and  86,  p.  159.    Trans.  Path.  Soc.,  London,  1876,  p.  264 
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diffuse  thickeuiDg  of  the  pyloric  end  of  tbe  stomach  ratlier  thiiu  a  cir- 
cumscribed lumor.  Sometimes  the  whole  of  tlie  wall  of  the  stomach  it 
cbniiged  in  this  vuy.  Secondary  tumors  are  u8U»lly  situated  in  tlic 
peritooeum. 

Carcinoma  with  cylindrical  epithelial  cells.  These  tumors  are  formed 
of  a  connective -tissue  stroma,  which  ma;  contain  numerous  round  cells, 
and  of  tubules  liucd  with  cyliudrical  epithelium  like  that  of  the  mucous 
membrane  of  the  stomach.  In  these  tumors,  ihe  new  growth  seems  to 
begin  in  the  gastric  tubules,  As  the  arraugcnieut  of  the  tubules  is  more 
or  leea  regular,  these  tumors  may  be  called  adenomata  or  curciaomata 
(sea  Fig,  69). 

Common  cancer  is  formed  of  a  connective-tissue  stroma  inclosing 
rounded  and  tubular  spaces  filled  with  small,  polygonal  nucleated  cells, 
lu  some  cases  ibis  structure  is  well  marked;  in  others,  the  stroma  is 
abundant  and  filled  with  round  cells,  the  spaces  arc  very  small,  and  the 
epithelial  cells  few.  It  may  then  be  difficult  to  distinguish  between  in- 
flammatory thickening,  sarcoma,  and  carcinoma. 

Both  these  forms  of  carcinoma,  common  cancer  and  cancer  with 
cylindrtcal  cells,  run  the  same  course  as  regards  their  gross  appearance, 
their  sitnatiou,  and  their  development  of  metastatic  tumors. 

About  sixty  per  cent  of  these  tumors  are  situated  at  the  pyloric  «nd 
of  the  stomach,  on  the  lesser  curvature  or  on  the  posterior  wall.  Th 
cardiac  end  of  the  stomach,  the  greater  curvature,  or  nearly  the  entire 
wall  of  the  stomach  may  also  be  tbe  seats  of  the  new  growth,  hut  not  u 
frequently. 

The  new  growth  usttally  follows  one  or  other  of  three  types : 

1.  There  is  a  circumscribed,  flat  tumor  formed  in  the  deeper  layers 
of  the  mucous  membrane  and  pushing  this  membrane  inward.  After  a 
time,  the  mucous  membrane  over  the  centre  of  the  tumor  dies,  the  de- 
structive process  involves  the  tumor  also,  and  so  an  ulcer  with  thickened 
edges  is  formed.  In  some  cases  the  new  growth  extends  laterally  and 
outward,  while  the  central  destruction  still  continues-,  then  tlie  ulcers 
reach  a  large  size,  their  walls  and  floor  are  thick,  and  peritoneal  adhe- 
sions are  formed  over  them.  In  other  cases  the  ulcer  perforates  oo 
pletely  through  the  wall  of  tbe  stomach,  unless  the  opening  is  closed  by 
adhesions  to  the  neighlwring  viscera. 

2.  Largo  rounded  tumors  are  formed,  often  several  inches  in  dia- 
meter,  which  project  into  the  cavity  of  tbe  stomach. 

3.  There  is  a  diffuse,  flat  iuGltrution  of  tbe  deep  layers  of  tbe  ma- 
couB  coat,  of  the  connective-tissue  coat,  and  sometimes  of  tbe  muscalar 
coat,  which  does  not  nicerate  and  hardly  forms  a  tumor.  This  infiitre- 
tion  may  be  confined  to  the  pyloric  end  of  the  stomach,  or  may  iuTolvs 
nearly  the  whole  of  its  wall. 
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There  is  in  most  of  the  cases  a  good  deal  of  chronic  catarrhal  inflam- 
mation of  the  mucous  membrane. 

If  the  pylorus  is  obstructed,  the  stomach  is  often  dilated. 

The  new  growth  may  extend  from  the  stomach  to  the  oesophagus,  but 
it  very  seldom  involves  the  duodenum. 

Metastatic  tumors  are  very  common.  The  liver,  the  lymphatic  glands, 
and  the  peritoneum  are  the  parts  most  frequently  affected,  but  such 
metastases  have  been  seen  in  nearly  every  part  of  the  body. 

DEGEKERATIONS. 

Calcification  of  the  mucous  membrane  of  the  stomach  sometimes 
occurs  as  a  metastatic  process  in  connection  with  extensive  diseases  of 
the  bones. 

Waxy  Degeneration  sometimes  involves  the  blood-vessels  of  the  mucous 
membrane. 


THE    INTESTINES. 
MALFORMATIONS. 

Diverticula  of  the  intestines  occur  in  several  different  ways: 

1.  The  abdominal  walls  are  cleft  asunder  at  the  navel.  The  ileum 
opens  through  this  cleft  by  a  narrow  aperture  in  its  wall.  The  lower 
portions  of  the  ileum  and  the  colon  are  small  or  entirely  closed. 

2.  There  is  an  opening  in  the  abdominal  wall  as  before,  but  there  is 
not  a  direct  opening  into  the  ileum.  There  is  a  long  diverticulum  of 
the  ileum,  with  an  open  end  projecting  into  the  opening  in  the  abdomi- 
nal wall. 

3.  The  abdominal  wall  is  closed.  There  is  a  diverticulum  of  the 
ileum  connected  with  the  navel  by  a  solid  cord. 

4.  There  is  an  unattached  diverticulum  of  the  intestine.  This  is 
much  the  most  common  form.  The  diverticula  occur  only  in  the  lower 
part  of  the  ileum.  They  usually  spring  from  the  convex  surface  of  the 
intestine,  more  rarely  from  its  attached  border.  In  the  latter  case,  they 
are  joined  to  the  mesentery  by  a  fold  of  peritoneum.  The  diverticulum 
forms  a  pouch,  one  to  six  inches  long,  of  about  the  same  diameter  as  the 
intestine,  smallest  at  its  free  extremity. 

Such  diverticula  do  not  interfere  with  the  functions  of  the  intestines. 
They  sometimes  form  part  of  a  hernia.  Sometimes  the  remains  of  these 
intestinal  diverticula— called  Meckel's  diverticula — form  soft,  projecting 
tumors  at  the  umbilicus  in  children.  Microscopical  examination  of  such 
tumors  often  shows  the  structure  of  the  intestinal  mucosa  and  muscu- 
laris.  If  they  remain  attached  by  a  fibrous  cord  to  the  navel,  this  cord 
may  be  the  cause  of  incarceration  of  a  portion  of  the  intestines. 
26 
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CloKoe  cotui«t  in  the  union  of  tliti  rectum,  bladder,  soO  organs  of 
geiiemtion  iu  a  common  outlot. 

1.  Simple  Chacm  lire:  («)  Complete,  and  uoneUt  in  the  common 
opening  of  ttio  nretlira  or  ureters,  the  vagina,  itni]  the  rectum  into  the 
oloaed  bladder,  or  into  a  sinus  opening  ontward,  which  reproEcnta  either 
the  vagina  or  the  rectum,  {b)  Incomplete.  The  rectum  opens  into  the 
vagina,  the  bbiddor,  or  the  uretlira,  while  the  lower  part  of  the  rectnm 
is  closed  nr  iibsent. 

2.  VIonciB  rombined  with  Cleft  Blittlder. — (a)  The  simple  clenvage 
of  the  intestines  is  combined  with  cleft  bladder.  The  anterior  ab- 
dominal wall  from  Ihe  umbilicus  to  the  sympbvpis.  the  «vnip)iysis,  and 
the  anterior  wall  of  the  bladder  are  absent;  the  gap  is  filled  with  a 
membrane  which  repreaenis  the  posterior  wall  of  the  bladder.  On  to  thin 
membraiiG  open  the  ileum,  ureters,  and  vagiiiu.  (b)  Tlie  itituatinc  Js 
perfectly  formed,  but  the  rectum  ojieus  iuto  a  common  sJnus  with  thi.- 
ureters  and  vagina;  or  the  ureters  ojHin  into  the  cleft  blailder,  and  the 
rectum  and  eitornal  genitals  are  united;  or  the  ureters  open  into  the 
rectum,  and  Iho  lattor  terminates  normally. 

3.  Vloitca  combined  with  Abdomiunl  Ihrnia, — Therein  ii  hernial  sac 
containing  all  the  abdominal  viecera.  At  (he  lower  end  of  the  sac  U  an 
oprniog  leading  into  a  sinus  in  which  open  the  lower  end  of  the  ileum, 
the  bladder  or  urethra,  and  the  ua'ters.     The  rectum  is  absent. 

Alrmin  Ani  camAns  in  a  delicieut  development'of  the  colon  nr  rec- 
turn.  TXw  entii-o  colon  may  Ih;  absent;  the  rectnm  may  bo  sbseal,  or 
represented  by  a  solid  cord;  or  the  upper  or  lower  part  of  the  colon  may 
l»e  absent,  or  separated  by  a  solid  oord. 

Mure  rarely,  blind  terminations  of  the  small  intestines  are  found,  and 
sometime«  a  narrowing  so  complete  as  to  close  the  CHnai. 

The  intestines  are  also  found  abnormally  shortened  in  rarious  de- 
gree*. 

IXCAKCEK-VTION, 

1,  The  most  common  form  is  that  in  which  a  porlion  of  intestine  it 
strangulated  by  a  tibrous  band.  .Such  fibrous  bunds  are  produced  by 
peritonitis,  or  are  remains  of  fwtal  growth.  They  pass  from  the  intes- 
tia«B  to  the  abdominal  wall,  cr  from  one  part  of  the  intestines  to  another. 

^M9m  intestine  becomes  in  some  way  caught  under  one  of  these  hands, 

^^■jl  is  compressed   by  it.     The  stricture  thus  produced  may  uaiisu  a 

^Hbdnal  aocumulation  of  faeces  in  the  intestine  above  it,  and  may  kst 

^br  ft  long  time  liefore  death  ensues.     In  other  cases,  the  stricture  inter- 

ian-A  At  ouco  with  the  circulation  of  the  blood;  the  intestine  is  intensely 

congested,  tiecomee  gangrenous,  and  death  ukes  place  with  the  symp> 

toms  of  general  peritonitis. 

2,  A  portion  of  intestine  becomes  caught  in  some  abnormal  open- 
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ing  in  the  mesentery  or  omentum^  or  in  the  foramen  of  Winslow,  or  be- 
tween the  two  layers  of  the  mesentery.  We  have  seen  a  case  in  which 
twelve  feet  of  intestine  had  passed  through  a  small  opening  in  the 
mesentery. 

3.  A  coil  of  intestine  makes  half  a  turn  at  its  base^  so  that  the  two 
sides  of  the  loops  cross  at  its  base.  In  this  way,  the  lumen  of  the  intes- 
tine is  completely  closed,  and  the  vessels  are  compressed,  so  thait  con- 
gestion, peritonitis,  and  gangrene  result.     This  form  of  incarceration 

is  most  frequent  in  the  ascending  colon.     In  the  small  intestine,  it  only      ^ 
occurs  when  the  gut  is  fixed  by  old  adhesions.  S 

4.  A  portion  of  the  intestine,  with  its  mesentery,  makes  one  or  more  "^J 
complete  turns  on  itself,  closing  the  canal  and  compressing  the  vessels,  '^ 

5.  A  portion  of  the  intestine  makes  a  half  or  entire  turn  about  its^* 
long  axis.     This  is  very  rare,  and  only  occurs  in  the  colon. 

C.  The  mesentery  of  a  part  of  the  intestine  is  long  and  loose,  in  con- 
sequence of  a  dragging  down  of  the  intestine  by  a  hernia  or  by  habitual 
constipation.  The  portion  of  intestine  thus  permitted  to  hang  down  is 
habitually  filled  with  faeces,  and  by  its  pressure  on  some  other  part  of  the 
intestine  produces  an  ncomplete  stricture. 

INTI'SSrSCEPTION. 

This  change  of  position  consists  in  the  invagination  of  one  portion  of 
intestine  in  another  portion.  Usually  this  takes  place  in  the  direction 
of  the  peristaltic  movements,  from  above  downward;  more  rarely  in  the 
opposite  direction. 

The  parts  are  found  in  the  following  condition:  There  are  three  por- 
tions of  intestine,  one  within  the  other.  The  inner  portion  is  continuous 
with  the  intestines  above  the  intussusception;  its  peritoneal  coat  faces 
outward.  The  outer  portion  is  continuous  with  the  intestine  below;  its 
peritoneal  coat  also  faces  outward.  The  inner  portion  is  turned  inside 
out,  its  mucous  membrane  is  in  contact  with  the  mucous  membrane  of 
the  outer  portion.  In  rare  cases,  the  intussusception  is  complicated  by 
the  invagination  of  a  second  portion  of  intestine  in  the  inner  tube,  and 
even  by  a  third  intussusception  into  the  second  one.  These  changes  oc- 
cur both  in  the  large  and  small  intestine;  most  frequently  the  lower  part 
of  the  ileum  is  invaginated  in  the  colon.  The  invaginatcd  portion  may 
be  from  a  few  inches  to  several  feet  in  length.  The  lesion  is  most  fre- 
quently found  in  e%rly  childhood. 

The  intussusception,  by  the  dragging  and  folding  of  the  mesentery 
which  it  produces,  causes  an  intense  congestion  of  the  parts,  and  even 
large  haemorrhages  between  the  coats  of  the  intestine.  The  congestion 
may  induce  fatal  peritonitis,  or  gangrene  of  the  intestine,  or  chronic  in- 
flammation and  adhesions,  and  the  patient  lives  for  a  considerable  time 
with  symptoms  of  stricture.     In  other  cases,  the  invaginated  portion  of 
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intestine  eloughs,  the  outer  and  iiiu«r  portions  become  adherent,  iinil  tlie 
patient  recovera,  with  or  without  some  degree  of  Btrictnre. 

Besides  thia  grave  form  of  intUESueception,  we  often  find,  eapeciall;  in 
children,  one  or  more  email  invagination e  not  attended  with  congestion 
or  inflammatiou.  These  are  formed  dnring  the  death  agony,  or  imme- 
diately after  death. 

TKANSPOSITIOS. 

The  position  of  th^  intestines  may  be  the  opposite  to  that  which  is 
usually  found.  The  transposition  may  affect  all  the  abdominal  viscera, 
or  only  a  single  viscus  is  transposed. 

WOUNDS — RUPTURES, 

Penetrating  wounds  of  the  intestine  usually  prove  rapidly  fatal,  either 
from  shock  or  from  peritonitis.  Sometimes,  however,  the  wound  be- 
comes closed  by  the  formation  of  adhesions  with  the  neighboring  parts. 
Sometimes  the  wouud  in  the  intestines  becomes  adherent  at  the  posi- 
tion of  the  wound  in  the  abdominal  wall,  and  an  intestinal  fistula  is 
formed. 

Rupture  of  the  small  intestine  is  not  infrequently  produced  by 
severe  blows  on  the  anterior  abdominal  wall.  It  is  noticeable  that  such 
blows  may  not  produce  any  marks  or  ecchymoses  of  the  skin.  Such 
ruptures  usually  prove  fatal  very  soon,  hut  sometimes  the  patient  live* 
eevbral  days,  and  the  edges  of  the  rupture  undergo  inflammatory 
changes. 

Strictures  of  the  intestine  ara  sometimes  followed  hy  rupture  of  the 
dilated  iutestiue  at  some  point  above  the  stricture. 

THE    SMALL    INTESTINE. 

ISFI^JIMATION. 

Acute  Caturrknl  Jrtflamination  of  the  greater  part  of  the  small  intes- 
tine is  developed  as  part  of  the  lesion  of  cholera  morbns,  and  after  the 
ingestion  of  irritant  poisons. 

Acute  inflammation  of  the  duodenum  accompanies  gastritis,  and 
occurs  as  an  idiopathic  condition. 

Acute  inflammation  of  the  ileum  occurs  as  an  idiopathic  condition, 
and  aocompauies  inflammation  of  the  colon  and  of  the  solitary  and 
agminated  glands. 

Jn  many  of  these  cases  we  infer  the  existence  of  the  inflammation 
from  the  clinical  symptomii 

After  death,  tlie  most  marked  lesions  are  the  increased  production  of 
mncus  and  the  congestion.  In  very  severe  cases,  the  inflammation  may 
extend  to  the  peritoneal  coat. 
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Chronic  Oalarrhal  InfianunntwH  of  the  small  intestine  accompaniea 
heart  disease,  phthisis,  emphjrsemu,  cirrhosiB  of  the  liver,  and  Bright's 
disease.  The  intestine  is  coated  with  an  increased  amount  of  mucus;  it 
ie  often  congested;  there  may  be  i\  general  thickening  of  all  its  coats. 

Croupous  Infinmmaiion  is  produced  bj  irritant  poisons;  it  is  associ< 
ated  with  croupous  colitis,  and  it  occurs  as  an  idiopathic  disease.  The 
mucous  memhrane  is  coated  with  fibrin,  its  stroma  is  infiltrated  with 
fibrin  and  pns,  and  this  infiltration  extends  to  the  connective  tissue, 
muscular  and  peritoneal  coats. 

Suppurative  Jiiflammaiioji  of  the  submucous  connective-tissue  coat  is 
said  to  occur  in  rare  cases.  It  is  usually  metastatic.  It  takes  the  form 
of  pnriilent  foci  of  variable  extent,  which  perforate  either  inward  or 
outward. 

THE   SOLITARY    AND    AGMISATKIJ    GLANDS. 

It  is  not  tiDCommon  to  lind  in  healthy  adults  who  have  died  from 
accidental  causes  a  considenible  swelling  of  the  solitary  and  agminated 
glands  (lymph  nodules)  of  the  ileum,  without  any  reason  which  we  can 
discover  to  account  for  this  swelling. 

Extensive  burns  of  the  skin  may  be  followed  by  a  very  marked  swell- 
ing of  the  solitary  and  agminated  glands. 

In  persons  who  have  died  from  the  infectious  diseases,  it  ie  not 
uncommon  to  find  these  glands  swollen. 

In  cliildren,  swelling  of  these  glands,  often  followed  by  softening  and 
the  formation  of  ulcers,  accompanies  many  of  the  catarrhal  inflamma- 
tions of  the  large  and  small  intestines. 

In  pulmonary  phlliisis,  we  very  frequcntlyfiud  changes  in  the  solitary 
and  agminated  glands  of  the  small  intestine,  4eBa  freijuently  in  the  soli- 
tary glands  of  the  colon.  The  changes  seem  to  be  of  the  same  character 
as  those  which  take  place  in  tubercular  infiammation  of  lymphatic 
glands  in  other  parts  of  the  body. 

The  glands  become  swollen,  their  elements  are  multiplied,  tubercle 
granula.are  formed,  the  central  portions  of  the  glands  become  cheesy. 
The  cUeesy  degeneration  extends;  it  is  followed  bysofteuingand  by  death 
of  the  mucous  membrane  over  the  glands;  the  softened  tissue  is  discharged 
into  the  intestine,  and  ulcers  are  formed  with  overhanging  edges.  After 
thifl,  the  ulcer  shows  no  tendency  to  heal,  but,  on  the  contrary,  becomes 
larger,  usually  extending  laterally  so  as  sometimes  to  nearly  encircle  the 
gut.  After  death,  we  find,  in  different  patients,  these  ulcers  in  all  their 
stages  of  development.  They  vary  much  as  to  the  proportion  between 
the  tubercular  and  the  ordinary  inflammatory  changes.  In  some  the 
tubercle  granula  are  numerous,  in  others  they  are  few  or  even  absent 
altogether.  The  tubercle  bacilli  are  very  constantly  found  in  them. 
There  is  also  usually  a  tubercular  inSammation  of  the  peritoneum  over  J 
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tlio  ulcer?,  nnd  sometimes  of  the  lymphntica  and  glands  of  the  mesentery. 
AHliougli  these  ulcers  often  reach  u.  large  size,  it  is  bnt  very  seldom  that 
they  perforate  into  the  peritoneal  cavity. 

Ulcers  of  the  Duodenum. — A  few  cases  have  been  recorded  in  which 
extensive  barns  of  the  skin  have  been  followed  within  a  few  days  by  the 
formation  of  deep  ulcers  of  the  duodenum.  It  is  still  uncertain  how 
theso  nioers  are  produced. 

Ohronic  perforating  ulcers,  resembling  the  chronic  ulcers  of  the 
stomach,  are  found  in  the  duodenum.  They  are  associated  with  similar 
ulcers  in  the  stomach  or  occur  by  themselves. 

Some  curious  ulcers  of  the  upper  part  of  the  small  intestine  are 
described  by  Israel.'  There  were  five  ulcers,  from  two  and  one-half  to 
ten  centimetres  long,  encircling  the  intestine,  with  irregular,  gmnulating 
surf  aces. 

Syphilitic  ulcers  produced  by  changes  in  the  solitary  and  agminated 
glands  of  the  small  intestine  are  sometimes  found  iu  infants. 


Emboli  have  been  found  in  the  superior  mesenteric  artery  in  a  number 
of  cases ;  in  the  inferior  mesenteric  artery  they  are  less  frequent.  Tbej 
produce  an  Intense  venous  congestion  of  the  eulire  wall  of  the  intestine, 
with  htpmorrhage  into  its  cavity  and  its  wall. 

THE  L.4RGE  INTESTINE. 


The  mucous  membrane  of  the  large  intestine  is  very  frequently  the 
seat  of  acute  and  chronic  inHammatory  processes.  The  larger  numlier 
of  these  belong  to  the  condition  which  is  described  cliuically  under  the 
name  of  dysentery.  The  iuflaninintion  affects  most  frequently  the  rectum, 
sometimes  the  entire  length  of  the  colon,  sometimes  only  the  upper  part 
of  tile  colon. 

Aculf  Viilarrhal  Colilis. — The  mucous  membrane  is  swollen  and  con- 
gested, there  is  an  increased  production  of  mucus,  there  may  be  a  large 
tittusudat'on  of  serum,  there  may  be  some  bleeding  from  the  capillary 
Teasels.  The  epithelium  desquamates,  and  the  connective  tissue  and 
glandular  coats  arc  iuBltrated  with  a  moderate  number  of  pns  cells. 

There  are  curious  cases  of  catarrhal  colitis  occurring  in  old  and  feeble 
persons  which  are  very  fatal.  After  death,  we  6nd  the  mncous  mom- 
bnine  soft  and  black,  and  the  entire  wall  of  the  gut  soft  and  easily  torn. 
The  intestine  looks  almost  gangrenous,  but  yet  does  not  seem  really  to 
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be  po.  What  the  real  nature  or  these  cases  is  I  do  not  know,  although 
I  have  seen  fereral  of  them. 

Chraiik  Catarrhal  OolUis  may  succeed  acute  colitis,  or  it  may  begin 
us  a  chronic  atTection.  Kither  a  portion  or  the  entire  length  of  the  colon 
may  be  involyed,  aud  the  leeioa  is  found  developed  in  different  degrees 
in  ditTerent  cases.  The  glandular  coat  is  thickened  by  the  growth  of 
connective  tissue  between  the  tubules,  or  the  tubules  may  become 
atropliied  and  the  glandular  coat  is  then  thin.  There  may  be  a  com- 
plete destruction  of  the  glandular  coat  at  different  points,  so  that  ulcers 
of  different  sizes  are  formed.  The  solitary  follicles  in  the  wall  of  the  in- 
testine may  be  inflamed  and  softened,  and  in  this  way  also  small  round 
ulcers  are  formed.  The  connective-tissue  coat  is  thickened;  this  thicken- 
ing is  uniform,  or  it  is  more  marked  at  some  places  Chan  others,  so  that 
little  polypoid  tumors  are  formed,  which  project  into  the  cavity  of  the 
colon.     The  muscular  and  peritoneal  coats  are  also  thickened. 

Croupous  Coliiis. — This  form  of  inflammation  may  involve  the  rec- 
tum alone,  or  the  entire  length  of  the  colon,  or  only  its  upper  portion. 
The  mucous  mombrano  is  congested  and  swollen,  and  coated  with  a 
layer  of  false  membrane;  the  connective  tissue  between  and  beneath  the 
glandular  tubules  is  infiltrated  with  fibrin  and  pus,  and  in  severe  cases 
the  inflammation  involves  the  muscular  and  peritoneal  coats  also.  The 
inflammation  is  usually  more  intense  at  some  places  than  at  others,  so 
that  the  surface  of  the  mucous  membrane  shows  the  false  membrane  in 
isolated  patches.  Less  frequently  there  is  a  uniform  coating  with  the 
false  membrane.  In  mild  cases,  as  the  inflammation  subsides,  tlie  pro- 
ducts of  inflammation  are  absorbed,  and  the  wall  of  the  intestine  returns 
to  its  normal  coudition.  In  more  severe  cases,  the  quantity  of  the 
inflammatory  products  is  so  great  that  portions  of  the  wall  of  the  intes- 
tine become  necrotic.  This  necrosis  may  involve  only  the  glandular 
coat,  or  it  may  eitend  deeper  iuto  the  wall  of  the  intestine.  The  necrosed 
tissue  after  a  time  slouglis  away,  leaving  behind  ulcers  of  different  sizes 
and  depths.  After  this  the  nicers  may  cicatrize,  or  their'floors  and 
walls  may  remain  in  the  condition  of  granulation  tissue  for  un  indefinite 
length  of  time.  When  the  latter  is  the  case,  there  is  added  a  chronic 
inflammation  of  the  wall  of  the  intestine  between  the  ulcers,  with 
changes  in  the  mucous  membrane  and  thickening  of  the  connective 
tissue  and  muscular  coats. 

Small  multiple  divertknln  are  not  infrequently  found  along  the  free 
border  of  the  large  intestine,  which  may  be  empty  or  contain  fiecal 
matter.  They  appear  to  be  formed,  us  are  the  multiple  diverticula  of  the 
bladder  (see  Bladder),  by  the  crowding  of  pockets  of  the  mucous  mem- 
brane through  between  the  fibres  of  the  mnscularis.  They  appear  to  be 
ueauUy  of  no  special  pathological  significance,  but  they  may  become  the 

:  of  inflammation. 
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Thf  SolUari/ Follicles. — lii  children,  the  lyrupiiaticglBiidB(iyin[)h  nod- 
ules) iu  the  wall  of  the  large  intestitio  frequently  become  swollen,  sdfteu, 
and  form  ulcere  in  ca^s  of  catarrhal  colitis.  In  adults,  such  changes  are 
not  common  exce]>t  In  the  dyaeutery  of  armies.  In  army  dygeotery,  the 
changes  iu  the  solitary  follicles  often  form  the  principal  part  of  the 
leeion,  although  catarrhal  or  croupous  inflammatious  are  usually  aaeo- 
ciated  with  them.  The  iuteatine  is  thickly  studded  with  small,  round 
ulcers  origiuating  iu  the  destructive  changes  in  the  solitary  follicles. 
But  these  ulcers  show  a  disposition  to  increase  in  siise  aud  to  remain  as 
ehrowic  ulcers  for  a  long  time. 

Thf  Cacum. — Catarrhal  inflammatiou  of  the  CKCum  is  not  uncom- 
mon. It  is  usually  produced  by  an  habitual  accumulation  of  fiecea  in 
this  part  of  the  intestine.  The  course  of  the  inflsmmation  is  chronic,  but 
marked  by  acute  exacerbations.  At  first  the  mucous  membrane  under- 
goes the  ordiuary  changes  of  chrome  catarrhal  inHammation;  then  there 
is  a  slow  suppurative  iuflammation  which  extends  through  the  wall  of 
the  iutestinu,  and  produces  ulcers  and  perforations.  Through  these 
perforations  the  fwces  may  pass  into  the  peritoneal  cavity,  or  the  per- 
forations are  partly  closed  by  adhesions,  and  abscesses  arc  formrd,  or 
sinuses  into  the  surrounding  soft  parts. 

T/if  Rfclum, — Besides  the  inflammatory  changes  already  described  as 
existing  in  the  colon,  we  sometimes  find  a  suppurative  inflammation  of 
the  connGCtive  tissue  which  surrounds  the  rectum,  cither  associated  with 
lesions  of  the  muoous  membrane  or  occurring  hy  itself. 

In  adults,  the  lower  end  of  the  rectum  is  the  part  of  the  inlesttae 
which  is  the  most  frequent  seat  of  syphilitic  ulceration.  Most  of  these 
ulcers  seem  to  be  the  result  of  unuatural  coitus,  or  of  infection  from 
s])eciflc  sores  of  the  vulva;  but  some  of  them  seem  to  be  due  to  the  soft- 
ening of  gummy  tumors. 

The  Vfrmiform  Appendix. — The  most  frequent  form  of  inflamroa* 
tion  of  the  appendix  is  a  suppurative  one.  The  appendix  is  swollen  and 
congested;  its  walls  are  iuliltruted  with  pus;  at  some  points  there  may 
be  necrosis  and  sloughing  of  portions  of  its  wall.  Within  ihe  cavity  of 
the  appendix  we  And  ftecul  concretions,  or  foreign  bodies,  or  nothing. 
Such  an  inflammation  may  terminute  in  resolution,  but  more  frequently 
it  sets  up  an  inflammation  of  the  surrounding  tissues.  This  inflamma- 
tion may  be  either  a  local  or  general  jientunitis,  or  a  suppurative  inflstn- 
mation  of  the  soft  parts  about  the  appendix. 

Less  frequently  there  is  a  chronic  inflammation  of  the  mucous  mem- 
brane of  the  appendix,  followed  by  constriction  of  its  upper  portion, 
while  the  lower  part  is  dilated  into  a  cyst  filled  with  mucus  and  s^rum. 
Tubercular  inflammation  of  the  appendix  is  of  occasional  occurrence. 
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TUMORS. 

Myoma. — Tumors  composed  of  smooth  muscle  and  connective  tissue 
grow  in  the  muscular  coat  and  project  inward.  They  may  be  large 
enough  to  obstruct  the  intestine,  and  may  then  give  rise  to  intussuscep- 
tion. In  the  duodenum,  such  tumors  may  obstruct  the  common  bile 
duct.  Less  frequently,  these  tumors  project  outward  into  the  perito- 
neal cavity. 

Lipomata  may  be  developed  from  the  submucous  coat  and  grow 
inward,  or  from  the  subserous  coat  and  project  outward  into  the  peri- 
toneal cavity. 

Polypoid  Tumors,  projecting  into  the  cavity  of  the  intestine  and 
composed  of  connective  tissue  and  covered  with  epithelium,  are  frequently 
found.  They  are  associated  with  catarrhal  inflammation  or  occur  by 
themselve?.  They  are  found  throughout  the  intestinal  tract,  and  may  be 
single  or  multiple.  They  grow  from  the  submucous  coat,  and  project 
inward.  Some  of  them  are  small,  solid,  connective-tissue  tumors,  cov- 
ered by  the  mucous  membrane  which  they  have  pushed  inward.  Others 
are  of  the  same  character,  but  of  large  size.  In  others,  the  connective 
tissue  is  arranged  in  branching  tufts,  covered  with  cylindrical  epithe- 
lium, and  in  these  last  tumors  there  may  also  be  tubules  lined  withc30in- 
drical  epithelium,  giving  to  the  growth  the  characters  of  an  adenoma. 

Adenomnta  are  found  in  the  duodenum  and  colon.  Thev  form  flat 
infiltrations  of  the  wall  of  the  intestine,  or  project  inward  as  polypoid 
tumors.  They  are  composed  of  tubular  follicles,  like  those  of  the  intes- 
tinal mucous  membrane,  and  of  a  connective-tissue  stroma.  In  some  of 
these  tumors  the  tubules  have  a  tolerably  regular  shape  and  arrange- 
ment; there  is  no  infiltration  of  surrounding  tissue;  the  tumor  is  of 
benign  nature.  In  other  tumors,  the  tubules  are  irregular  in  shape 
and  arrangement,  and  the  growth  infiltrates  the  surrounding  parts. 
There  is  no  sharp  dividing  line  between  these  tumors  and  the  curcinomata. 

Carcinomata  are  found  in  the  colon  and  the  duodenum,  and  are  of 
three  varieties. 

1.  The  new  growth  is  composed  of  tubules  lined  with  cylindrical  epi- 
thelium. It  begins  as  a  flat  infiltration  of  the  submucous  coat,  which 
soon  surrounds  the  intestine,  infiltrates  the  whole  thickness  of  the  wall 
of  the  gut,  and  may  extend  to  the  surrounding  soft  parts.  Fungous 
masses  project  into  the  cavity  of  the  intestine,  while  at  tiie  same  time 
ulcerative  and  destructive  processes  are  going  on.  According  to  the  ex- 
act arrangement  of  the  growth,  there  is  more  or  less  stenosis  of  the  in- 
testine. 

2.  The  growth  has  the  characters  of  colloid  cancer,  and  forms  a  dif- 
fuse infiltration  of  the  intestinal  wall,  completely  surrounding  it  and 
often  extending  over  a  length  of  several  inches. 
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3.  At  the  anua  there  is  sometimes  a  carcinomatous  growth,  with 
epitheliul  cells  (epithelioma),  like  similar  growths  in  the  akin,  which 
TOlves  the  lower  end  of  the  rectum. 

Lr/jiipJioma. — Tiiraora  conipoeed  of  tissue  resembling  that  of 
lymphatic  glands  originate  in  the  solitary  and  agminuted  follicles  and 
the  intestinal  wall  in  cases  of  leukremia  and  pseudo-leuktemia. 

Similar  tuDiors  are  found  as  an  idiopathic  lesion  both  in  the  Is 
and  smull  intestines.  These  tumors  are  irregular  diffuse  growths 
filtrating  the  wall  of  the  intestine,  the  mesentery,  and  the  neighbor! 
glands,  and  reaching  a  considerable  size.  They  often  ulcerate  intci'm 
and  produce  dilatation  or  stenosis  of  the  intestine.  It  is  hard  to  t 
whether  some  of  these  tumors  should  be  called  lymphomata  or  sap 
mata. 

(.■ONCRETI0S8. 

There  are  sometimes  found  iu  the  intestines  ronnd.  oval,  or  irrega 
masses  of  firm  consistence.  They  are  usually  small,  but,  may  reach  I 
size  of  a  man's  fist.  They  are  com[JOBed  of  fiecul  matter,  mucus,  W 
the  carbonate  and  phosphate  of  lime,  and  triple  phosphate.  They  m 
produce  iriflammiition.  ulceration,  and  perforation, 

PARASITES. 

Mycosis  intestinalis. — Under  this  name  have  been  described^ 
number  of  cases  in  which  inflammation  of  the  intestines  occurred. 
one  of  a  grou])  of  lesions.'  In  these  cases,  there  are  found  ecohymot 
of  the  skin  and  itiucous  membranes;  Imtches  of  fibrin  in  the  stomal 
small  intestine,  and  colon;  serum  in  the  jwritoneal  cavity;  swelling* 
the  spleen  and  lymphatic  glands;  and  sometimes  inflammation  of  ^ 
lungs.  The  intestinal  lesions  are  most  marked  in  the  small  intestJ 
and  tiie  upjier  part  of  the  colon.  The  mucous  membrane  is  studd 
with  small  brownish  patches.  At  the  centres  of  these  patches,  the 
of  the  intestine  is  infiltrated  with  pus,  and  around  the  centres  it  Is  ittl 
trated  with  blood.  Bacilli  resembling  those  of  anthrax  are  found  i 
intestinal  lesious  and  in  other  parts  of  the  body.  It  is  believed  that  ti 
disease  is  a  form  of  anthrax. 

Ascaris  lumbricoides  is  found  in  the  small  intestine,  either  singly 
in  considerable  numbers,  In  rare  cases,  a  number  of  worms  may  fo) 
a  mass  which  produces  inflammation,  ulceration,  and  perforation, 

Oxt/iiris  vermictil'iris  is  found  in  large  numbers  in  the  rectum. 

Tricocephabis  dispar  is  found  iu  the  ctecum. 

Ankiflostomum  duodenak  is  found  in  the  duodenum,  and  msygi 
rise  to  considerable  haemorrhages. 
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Trichina  spiralis  is  fonnd  in  its  adult  condition  in  the  small  in- 
testine. 

Peniastomnm  denticulatum  oceurs  in  the  submucous  tissue  of  the 
small  intestine  in  an  incapsulated  condition. 

Cysticercus  cellulosa  has  been  seen,  in  a  few  cases,  on  tlie  mucous 
membrane. 

Tmnin  solium,  Tania  mediocanellaf a,  imd  liothriocephaluH  laius  are 
all  found  in  the  small  intestine. 

Very  large  numbers  of  various  forms  of  bacteria  are  regularly  found 
in  the  intestinal  cavity  intermingled  with  its  contents  and  clinging  to 
its  walls. 

THE    PERITONEUAI. 

The  free  surface  of  the  parietal  peritoneum  is  covered  with  a  single 
layer  of  flat,  polygonal  nucleated  cells.  Beneath  these  cells  are  succes- 
sive planes  of  connective  tissue  extending  down  to  the  muscles  and  fas- 
cia?. These  planes  are  formed  of  a  flbrillated  basement  substance,  re- 
inforced by  elastic  fibres,  and  of  branching  cells.  Imbeddetl  in  the 
connective  tissue  are  the  nerves,  blooil- vessels,  and  lymphatics.  The 
lymphatic  system  is  very  extensive. 

The  omentum  consists  of  fibrillatod  connective  tissue  arranged  so  as 
to  form  a  mesh  work.  The  tralnjcula?  of  the  mesh  work  are  completely 
eovereil  by  large.  Hat  cells.  In  the  basement  substance,  beneath  the 
endothelium,  are  branching  cells.  [ii  the  larger  trabecule  are  blood- 
Tessels,  lymphatics,  and  fat.  Sometimes  we  find  on  the  larger  tmbecul® 
little  nodules  formed  of  polygonal  or  branched  cells. 

MALFORMATIONS. 

Arrest  of  development  of  the  peritoneum  occurs  in  the  shaiw  of  fis- 
sures in  the  mesial  line  or  external  to  it;  in  the  case  of  the  diaphragm 
being  absent,  of  a  fusion  with  the  pleura:  and  as  defective  ilevelopment 
of  the  mesentery,  the  omentum,  and  the  other  folds  of  the  peritoneum. 

Excess  of  development  occurs  in  the  shape  of  unusual  length  of  the 
mesentery,  the  omentum,  and  the  other  folds  of  the  jHTitoneum;  or  of 
supernumerary  folds  and  pouches.  These  are  chiefly  found  in  the  hy|>o* 
gastric,  iliac,  and  inguinal  regions  and  near  tlie  fundus  of  the  Idadder. 
There  is  access  to  these  sacs  by  a  well-defined  fissure  or  ring,  wliich  is 
frequently  surrounded  by  a  tendinous  band  lying  in  the  tluplicature. 
They  may  give  rise  to  internal  incarceration  of  the  intestines. 

INFLAMMATION. 

The  Tery  great  extent  of  the  peritoneum,  and  the  readiness  with 
which  its  lymphatic  system  absorbs  foreign  matters  from  the  i>eritoneal 
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cavity,  render  peritoiiitisa  most  severe  and  dangerous  form  of  iiiflain 
tion. 

If  the  greater  part  of  the  peritoneum  is  inflamed,  we  call  the  lesi 
general  peri ionitiit.  If  only  a  circumseribed  areaia  involved,  it  ie  aJ 
prritonitis.  The  course  of  the  inflammation  may  be  i-apid  or  slow 
that  we  apeak  of  iictUe  and  chronic  indammation.  The  inflamma 
may  be  attended  with  the  production  of  tubercle  tisane,  and  then  it 
tubercular  per ilonitis. 

I.  Acute  Peritonitis. 

The  acute  inflammatione  of  the  peritoneum  may  occur  as  idiopal 
lesions  without  discoverable  cause;  but  mnch  more  frequently  they 
directly  due  to  some  appreciable  cause. 

Wounds  and  contuaious  of  the  wall  of  the  abdomen;  wounds,  alo 
new  growths,  incarcerations,  intussusceptions,  ruptures,  perforatie 
and  inflammations  of  the  stomach  and  intestines;  inflammation  of 
vermiform  appendix;  injuries,  ruptures,  and  inflammations  of 
nterus,  ovaries,  and  Fallopinn  tubes;  rupture  and  inflammation  of  ' 
bladder;  inflammation  of  and  about  the  kidneys;  abscesses  and  hyd^ 
cysts  of  the  liver;  inflammation  of  the  gall  bladder  and  large  1 
ducts;  thrombosis  of  the  portal  vein;  inflammations  of  the  spleen,  J^ 
creas,  lymphatic  glands,  retroperitoneal  connective  tissue,  verteW 
riba,  and  pelvic  bones;  septicsemiu  and  the  infectious  diseases,  a 
chronic  Bright's  disease — are  all  ordinary  causes  of  acute  peritonitia.! 

According  to  the  exact  cause  of  the  iuflammation,  the  peritonitis  n 
first  either  local  or  general.  A  local  peritonitis  may  remain  cirori 
scribed,  or  it  may  spread  and  become  general.  1 

Wo  can  distinguish  two  anatomical  forms  of  acute  peritonitis.       i 

1.  Cellular  Peritottitis. — This  form  of  poritouitia  may  be  prodol 
by  any  irritant  which  does  not  act  too  energetically.  It  can  be  exoS 
in  dogs  by  injections  of  very  small  (quantities  of  a  solution  of  chlorida 
zinc.  In  the  human  subject  we  find  it  with  perityphlitis,  with  ciron 
scribed  abscesses  in  the  peritoneal  cavity,  and  in  eaaea  of  puerperal  fa 
which  die  within  forty-eight  hours  after  tlic  development  of  symptonf 

After  death  we  find  the  entire  peritoneum  of  a  bright-red  coH 
from  the  congestion  of  the  blood-vessels;  but  there  are  no  fibrin,  J 
serum,  no  pus,  no  other  lesions  visible  to  the  naked  eye.  Minute  exid 
ination,  however,  shows  a  very  marked  change  in  the  endothelial  caQ 
They  are  increased  in  size  and  nnmher,  and  the  new  cells  coat  the  Bi 
face  of  the  peritoneum  and  project  outward  in  little  masses  (E^ 
156). 

2.  Exudative  Peritonitis. — The  ordinary  form  of  acute  peritonj 
attended  with  the  production  of  serum,  fibrin,  and  pus,  and  < 

changes  in  the  endothelium  and  connective-tisane  cells. 
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If  we  inject  a  solution  of  chloride  of  zinc  or  of  aoniu  other  irritant 
into  the  peritonettl  cavity  of  n  dog.  we  find  that  by  the  und  of  one  or  two 
hoiire  inflammatory  chunges  are  evident.  There  is  u  little  serum  in  the 
peritoneal  cavity,  a  general  congestion  of  the  peritoneum,  and  little 
knoba  and  threads  of  fibrin  on  its  surface.  There'  are  no  marked 
changes  in  the  endothelium  or  connective-tissue  cells,  hut  pus  ccIU  ar« 
present  in  moderate  iinmbers  in  the  stroma,  just  beneath  the  endothe- 
lium, and  white  hlood-cells  in  the  vessels. 

After  the  lapse  of  twenty-four  hunrs,  the  lesions  are  more  marked. 


r 


na,  Ot—kevrt  C^LLVLiB  Ptamin: 


Thu  congestion  of  the  jieritoueum  iit  much  more  decided,  there  u  moni 
serum  in  its  cavity  and  n  thifkcr  lavvr  of  fibrin  and  [iuh  on  its  lurfacv. 
Xinato  examination  shows  that  two  distinct  M)t«  of  change*  an:  going 
on  at  tb«  same  time:  (1)  a  production  of  fibrin,  Bonim,  and  pa»;  (2)  a 
•veltiDgand  mnltiplication  of  the  endothelial  cellf.  If  the  tnfkmina- 
.  tion  is  Tery  intensa,  the  pus  and  (Ibrin  are  mo«t  abnndanl:  if  the  inSani> 
I  nation  is  milder,  the  changes  in  thv  endothelium  are  more  marked. 
Tbe  flbriu  coagulates  on  the  frvo  surface  of  the  prritvoenm.  The  white 
blood-oelli  collect  in  large  uamber«  in  the  blood 'veaaels,  ami  as  jras  cells 
i&Allnta  the  stroma  and  collect  on  itj  surface.     There  ia  no  speflial 
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change  in  the  conneclive-tiBsue  cells.  The  endothelial  celle  may  rem 
in  place,  although  their  edgos  and  coruere  are  separated  by  pus  cells  i 
knobs  of  fibrin;  or  the  endothelium  falls  off  in  large  patches;  or 
surface  of  the  peritoneum  is  covered  with  iiumeroue  cells  which  look  I 
endothelial  celle  more  or  lees  deformed.  But  few  dogs  survive  the  t] 
day  of  un  acute  artificiHl  peritonitis. 

In  ilie  human  subject,  if  death  takes  place  before  the  third  day,  b 
the  grosB  and  minute  changes  are  the  same  as  those  seen  in  the  d 
There  are  present  the  same   general  congeetiou,  the   pus. 


Fia.  IBT.— AtnTi  Eiuoi 


Bei'um,  the  desquamation  and  multiplication  of  the  endothelial   at 
(Fig.  157). 

In  many  cases  of  peritonitis,  however,  death  occurs  between  the  art 
and  fourteeuth  days  of  the  disease.  The  appearance  of  the  peritonot 
at  this  period  of  the  inflammation  is  not  always  the  same.  The  cong 
tion  of  the  blood-vessels  may  persist,  it  may  be  very  intense  and  acooi 
pauied  with  extravasations  of  blood,  or  it  may  be  entirely  absent.  Tl^ 
may  be  a  thin  coating  of  flbrin  and  pus  gluing  together  ueighboring  n| 
faces  of  peritoneum,  or  this  layer  may  be  very  thick.  The  accamu1at£ 
of  pus  may  be  auperGcial,  or  it  may  infiltrate  the  whole  thickness  of  B 
peritoneum  and  the  subperitoneal  connective  tissue.     The  qn&ntitji 
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nraleiit  serum  in  the  poriton^nl  c^avity  may  be  smutl  or  largo,  imd  tbls 

I  may  contain  few  or  many  (n's  cells,  or  the  sernm  may  be  of  a  dirly 

rowii  color  and  filled  with  bacteriH.     When  the  purulent  sentm  U  lihut 

1  by  adhefioi),  it  is  often  thick  and  yellow,  like  the  pus  of  an  abscess. 

The  minute  appearances  differ  from  those  seen  at  nii  wirlier  Ktuge, 

ubieAr  in  the  larj^er  amount  of  inflammatory  prodncts,  and  in  thcchunge* 

1  the  fised  connective-iisHiie  cells.     During  the  first  three  days  of  an 

E^cnte  ])eritonitis.  the  cflnnective-t issue  cells  are  but  little  chau^ed,  but 

ng  ihf  scTtnth  day  there  i»  a  marktil  increase  in  thuir  size  end  numt)er. 

AcKite  pcritonitin  mny  prove  fatal  hy  thp  fourteenth  day;  or  il  may 

e  succeeded  by  chronic  peritonitis;  or  the  patienta  recover  unti  pirms- 
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ncDt  connective-tiBSQe  adhesions  and  thickenings  of  the  peritonenm  are 
left  behind.  Recovery  is  most  common  when  the  peritonitis  ha^^  been  a 
load  one.  t 

//.   Chronic  PehionUiii. 

We  Bnd  the  following  varieties  of  climnic  peritonitis: 
t.   (Mlular  Pfritunilit. — This  form  of  peritonitis  is  found  as  a  com- 
iNcattoD  of  chronic  endocarditis,  of  cirrhosis  of  the  liver,  of  chrouic 
nimonary  phthisis,  and  of  acute  general  tuberculosis. 

Neither  fibrin  nor  pns  ia  present,  but  there  may  be  dear  BCrum  iu 
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the  poritoueal  cavity.     The  peritoueum  muy  look  normal  to  the  ad 
eye,  or  it  may  be  studded  witli  very  minute,  translucent  nodules. 

Minute  examination  shows  clianges  in  the  endotiielial  cells  itiid 
eonneetive.tisauD  cells.  These  cells  are  everywhere  increased  in  nnin 
and  altered  in  shape;  or,  to  speak  more  guardedly,  the  surface  of 
peritoneum  is  covered  with  cells  which  look  as  if  they  were  derived  ft 
the  endothelium  and  the  connective-tissue  cells  {Fig,  169).  Some 
large,  flat  cells;  some  smaller,  polygonal  cells;  sumeiriegularly  fusifui 
some  large,  granular  maesee  coataining  a  number  of  nuclei.     AUboi 
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r  It,  from  peritypblitifi  or  §ome  oth«r  cause,  a  collection  of  pus  is  shut 
Bb  in  some  part  of  the  peritoneal  cavity,  ve  may  tiuO  the  rest  of  the 
rperitoneum  itmooLh  and  gliJuing;  no  eernm,  fibrin,  or  jma,  nu  thickening: 
llbot  iho  neighboring  snrfaot-s  of  the  ptiritonoum  aru  nttartitK]  tu  each 
lolhvr  by  mHi^atutiE.  These  uilheHions  are  in  the  shape  of  threads  anil 
I  Bi«mbraDefi,  often  of  the  most  extreme  tenuity.  They  are  formeil  of  a 
I  flbrillated  basement  snhstance,  the  fibrils  crossing  each  other  in  all 
Idireciiun^.  In  the  biuetncnt  substatice  are  cells,  some  fusiform  and 
I  ft«]loU\  but   most  of  them  look  like  large  brauching  cells,  of  wbidi  the 

■  cell  bf^diuf  have  become  fused  with  the  basement  substance  while  the 
l-Bnclei  remain. 

I        Close  to  these  adhesions  the  poritoneuni  may  appear  normal  to  the 

■  naked  eye,  but  if  it  is  put  iu  water  very  dne  threads  und  membranes 
PvtII  Qoat upward  from  its  free  surface.  Minute  oxamiiiation  shows  that 
■ttitt  connective- tissue  ciolls  are  increased  lu  sizu  and  number,  thai  the 
B K]cIolhelial  cells  are  replaced  by  cells  of  a  great  variety  of  shapes,  and 
Hlbat  the  thin  little  threails  and  membranes  on  the  surface  are  formed  nf 
VlftTgo  branching  cells  (Fig.  15tt). 

I  Saeh  a  peritonitis  with  adhesions  appears  to  be  a  more  aclvanc«>d 
Bllag«  of  the  cellular  peritonitis  just  described,  but  the  inflammation, 
■instead  of  stopping  at  the  production  of  cells  alone,  goes  on  In  the  for- 
laialion  of  membranes. 

I  \Vt>  sometimes  Snd  in  the  same  pationt  chronic  pleurisy  wiili  adhe- 
B'Sioas  and  chronic  peritonitis  with  adhesions.  ■ 

■  3.  Chroaie  PtriionitU  with  Thickening  of  the  Periloti«um. — This 

■  form  of   peritouitit  ooours  quite  fre((ucutly  as  an  idiojuthir  lesion.     It 

■  tnay  involve  the  groat«r  {wrt  of  the  peritoneum  or  be  confined  to  the 
B  capsules  of  the  liver  and  spleen. 

I  The  most  marked  feature  of  the  lesion  is  the  thickening  of  the  peri- 
K  toneom — a  thickening  which  may  reach  as  mnch  as  an  inch.  The  outer 
I  portions  of  the  thickened  ]>eritoneum  are  com{>oaed  of  dense  connective 
I  tissue,  the  inner  layers  of  granulation  tissue.  The  surface  of  the  iwrito* 
a  aeom  is  smooth  or  covert^l  with  librin.  There  may  also  be  connective- 
r    tissDe  adhesions  Iwtweon  ililTerent  jHirts  of  the  peritoneum.     The  perito- 

noal  cavily  contains  clear  or  purulent  sernm. 

In   some  cases  the  [Mrietal  peritoneum  is  principally  involved:  in 
I     olhen,  the  perilt>neiim  nf  the  stomach,   intestines,  liver,  and  spleen. 

Tbe  thickening  of  the  capsule  of  the  liver  ts  attonded  with  a  diminution 
L     in  the  site  of  that  viscns. 

■  4.  Chronic  I'eritonilia  Kith  the  Production  of  Fibrin,  Serum,  and 
m  Put. — This  form  of  peritonitis  ma;  follow  acute  peritonitis,  may  be 
P  due  to  lesions  of  the  atxlominal  viscera,  or  may  occur  withont  known 

«anse. 

The  abdominal  oivity  contains  purulent  serum,  litber  tnv  or  shut 
27 
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in  by  adhesions.  The  surface  of  the  peritonmim  JB  ooatfld  with  Bb 
and  connective-tiBSue  adbeBione.  The  cojk  of  iutestinc,  and  all  1 
neighboring  surfaces  of  the  peritoneum,  are  matted  together  iwtly 

Sbrin,  partly  by  permanent  adhttsione. 

5.  Hwinorr/iiiffic  Periloriifis. — This  occura  most  frequently  u 
local  inQamniation.  It  involves  the  peritoueum  behind  and  around  1 
uterus  in  the  female,  and  Ihat  covering  the  recto-veaical  excavation 
the  male.  The  affected  portion  of  the  peritoneum  is  covered  with  lay 
of  new  membrane  infiltrated  with  blood.  The  membranes  are  form 
of  connective  tissue  containing  nnraerous  blood-vessels  and  infiltral 
with  bl'Kid,  The  exlrHvaMationa  of  blood  may  form  tumors  of  consid 
able  size. 

General  hffimorrhagic  peritonitis  is  deseribed  by  Friedreich,'  In  t 
cases  of  ascites,  which  had  been  frequently  tapped,  he  found  the  viaca 
and  parietal  peritoneum  covered  with  a  couiinuous  membrane  of  a  d 
fase  yellowish -brown  color,  mottled  with  extravasations  of  blood.  1 
membrane  was  thickest  over  the  anterior  abdominal  wall.  It  could 
separated  into  a  number  of  layers.  These  layers  were  composed 
blood-vessels,  masses  of  pigment,  branching  cells,  and  librillated  bn 
ment  substance.  In  many  places  the  extravasated  blood  was  coagulat 
in  the  shape  of  rouml,  hard,  black  nodules.  The  entire  new  membrtt 
could  be  readily  stripped  oS  from  the  peritoneum. 

6.  Tuherculiir  Peritonitis. — This  occurs  as  one  of  the  lesions  ■ 
acute  general  tuberculosis,  with  chronic  pulmonary  phthisis,  wi 
tubercular  iuflammalion  of  the  gen i to- urinary  tract,  and  as  a  l« 
inflammation. 

The  gross  ap|>ennLnce  of  the  lesion  varies. 

When  tubercular  peritonitis  occurs  as  one  of  the  lesinus  of  genei 
tuberculosis,  there  are  numerous  small  miliary  tubercles,  iucreaee  in  tj 
size  and  number  of  the  endothelial  and  connective-tissue  cells,  and  soiq 
times  a  little  Gbrin.  Some  of  the  miliary  tubercles  are  comjtosed  j 
tubercle  tissue,  others  of  round  and  polygonal  cells.  t| 

As  a  complication  of  tuberculosis  of  the  genito-urinary  tract,  we  6 
the  peritoneum  studded  with  miliary  tubercles,  coated  with  fibrin, 
serum  is  also  present  in  tlie  peritoneal  cavity. 

As  a  complication  of  chronic  phthisis,  there  are  miliary  tDberolesS 
the  peritoneum  of  the  small  intestine  immediately  over  tubercular  n 
of  the  mucous  membrane.     There  may  also  be  thickening  of  the  f 
toneum  and  permanent  adhesions. 

Local  tubercular  peritonitis  nsually  follows  one  of  three  types: 

(o)  Tubercular  Ascites. — The  peritoneum  is  thickened;  it  is  stiid4 
with   masses  of  tubercle  tissue  in   the  form  of  miliary  tubercles  i 

'  Virch.  Arch  ,  Bd.  i5».  p.  86. 
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M  -mame.  The  omentum  may  be  mucfa  thickened.  There  are 
'  Kibuioas,  but  there  is  h  iHrgc  Hmoiint  of  turbid  serum.  There 
niKj  bo  at  the  same  time  tubercular  pleorisy,  or  tubercles  iu  the  splevti 
or  iu  the  lymphatic  glands  (lymph  nodes). 

(A)  Tubrrrular  PeriiunUif  with  the  Proiluch'on  i>/a  Jargt  amount  of 
Fibrin. — The  peritoneinn  is  stmlijed  with  miliary  inbercleB,  It  is  coated 
wiih  a  thick  layer  of  eoft,  gelatinouH  Hbrin.  which  mats  together  all  the 
neighboring  peritoneal  surfaces,  so  that  the  abdominal  cavity  Beeme  to  be 
filled  with  a  large,  boggy  mass  composed  of  all  the  viscera  a<lherent  to 
e«oh  other,  and  with  the  interstices  between  them  filleil  with  fibrin. 

U)  Tttburcular  Ptritonilis  with  AdhMiotu. — The  poritom-um  in 
thickened  and  there  are  numerous  conuective-ttseue  adhesiona.  All  the 
abdominal  riscera  are  firmly  matted  together,  and  there  may  be  collec- 
tions of  pus  shut  in  by  the  adhesions.  The  adherent  coils  of  intestine 
may  ulcerate  and  open  into  each  other.  There  are  miliary  tnberclee,  or 
large,  tabercnlar  nodules  or  plates. 


Fibromata  are  den-loitod  from  the  subperitoneal  connective  tissue, 
•ad  project  inward  into  the  peritoneal  cavity.  They  are  found  beneath 
thfl  parietal  peritoneum  and  that  covering  the  intestines.  Such  tumors 
may  reach  a  very  considerable  size. 

Lipoma. — OircnnincnlK'd  tumors  eompoiied  of  fat  tissue  are  formed 
beneath  the  intestinal  and  parietal  peritoneum.  These  tumors  may  be- 
come changed  into  fibrous  tissue  or  calcified.  Their  pediclos  may  be- 
come atrophied  so  that  they  are  left  free  in  the  peritoneal  cavity. 

When  they  grow  beneath  the  [>arietal  peritoneum,  they  may  form  fat 
hemite.  At  the  umhilione,  in  the  inguinal  canal,  aloug  the  vasdeforens, 
in  the  crural  ring,  and  in  the  foramen  obturatoriuni,  fatly  tumors  may 
grow,  project  outward  under  the  skin  like  herniiu,  and,  by  drawing  the 
peritoneum  after  them  into  a  pouch,  may  open  the  way  for  a  future 
iDteatinal  hernia. 

Piexi/orin  Angiosarcoma. — Very  large  tumors,  resembling  in  their 
gross  appearance  colloid  vancer,  have  been  described  by  Waldeyer.' 
They  are  formed.by  a  new  growth  of  blood-vessels,  with  a  prodnotiou  of 
gelatinons  tissue  from  their  adventitia. 

-  Qtrciioma  of  the  peritoneum  is  either  secondary  or  primary.  The 
primary  tumors  assume  the  character  of  colloid  cancer  or  of  commoD 
cancer. 

Tha  colloid  form  frequently  involves  the  greater  part  of  the  perito- 
Dcam,  and  forms  a  large  mass  which  distends  the  abdomen.  The  omen- 
ton  is  flhaoged  into  a  lai^e,  gelatinous  mass;  the  subjacent  muscles,  the 
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lymphatic  glands,  and  the  liver  are  infiltrated  with  the  new  growth,  ai 
Boft,  gelatinous  maases  project  iuto  the  peritoneal  cavity.  The  nnibi 
CHS  IB  Bometimes  invaded,  ao  as  to  project  outward  in  the  form  of  a  sen 
translucent  tnmor.  The  appearance  of  the  new  growth  is  that  of  a  soi 
jelly-like  mass  imbedded  in  a  fibrous  stroma.  The  minute  stracture 
that  of  u  coDuective-tissue  stroma,  arranged  so  as  to  form  cavities 
different  sizes.  These  cavities  are  filled  with  a  homogcneouB,  gelatinoi 
basement  substance  and  with  polygonal  cells. 

Common  carcinoma  appears  in  the  form  of  numerous  small  Dodal 
scattered  everywhere   in  the   inner  layers  of  the  peritoneum.     The 
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adulto.  They  usually  originate  behind  the  peritoneum  covering  the  pos- 
terior part  of  the  abdominal  wall.  At  first  they  grow  slowly  inward, 
pushing  forward  the  peritoneum  and  abdominal  viscera.  After  a  time 
they  assume  a  more  infectious  character,  infiltrating  the  soft  parts  with 
which  they  come  in  contact,  and  forming  metastatic  tumors  in  the  liver 
and  other  viscera. 

These  tumors  are  composed  of  a  stroma  and  cells.  The  cells  are 
large,  of  cuboidal  shape,  and  often  undergo  fatty  degeneration,  when 
they  become  swollen.  The  proportion  between  the  cells  and  the  stroma 
and  the  arrangement  of  the  cells  vary  in  the  different  cases  and  in  dif- 
ferent parts  of  the  same  tumor  (Fig.  IGO). 

The  stroma  may  be  abundant  and  the  cells  scattered  irregularly, 
each  cell  in  a  little  cavitv  of  its  own.  The  stroma  mav  be  abundant, 
but  the  cells  are  collected  in  masses,  as  in  a  carcinoma. 

The  cells  are  abundant  and  close  together,  but  each  cell  is  surrounded 
by  a  thin  partition  of  connective  tissue.  Tlie  blood-vessels  are  numerous, 
and  the  cells  are  arranged  around  them  with  some  regularity. 

From  the  above  description,  it  will  be  seen  that  these  tumors  are 
of  i>eculiar  structure,  and  perhaps  do  not  really  l)elong  to  the  sarcomata. 

PARASITES. 

Erhinococci can  l)e  formed  in  their  regular  way  at  any  part  of  the  vis- 
ceral and  parietal  peritoneum,  or  \k>  free  in  the  peritoneal  cavity.  These 
cysts  may  be  small,  or  so  large  as  nearly  to  fill  the  abilominul  cavity. 

Cysticercus  celhiIos(p  may  also  be  developed  in  the  subjx^ritoneal  con- 
nective tissue. 


MALFORMATIONS. 

Congenital  malformations  of  the  liver  arc  not  common,  and 
little  practical  importance.  The  organ  may  be  entirely  wanting;  th( 
may  be  diminished  or  increased  in  number;  its  form  may  be  alter 
that  it  is  rounded,  flattened,  triangular,  or  quadrangular.  Th 
bladder  or  gall  ducts  may  be  wanting;  the  ductus  choledochus  n 
double,  both  ducts  emptying  into  the  duodenum,  or  one  emptyin) 
the  duodenum,  the  other  into  the  stomach.  The  single  ductus 
dochus  may  also  empty  into  the  stomach.  Owing  to  abnormal  opi 
in  the  diaphragm  or  the  abdominal  parietes,  the  liver  may  suffe 
placement  upward  or  forward.  In  congenital  transposition  of  the  vi 
the  liver  is  found  on  the  left  side,  the  stomach  and  spleen  on  the 
side. 

Small,  isolated  bodies,  having  the  same  structure  as  the  liver 
been  found  in  the  suspensory  ligament. 

■ 

ACQUIRED   CHANGES   IN   SIZE   AND   POSITION. 

As  a  result  of  tight  lacing,  very  marked  changes  are  sometime 
duced  in  the  shape  of  the  liver.     By  the  narrowing  of  the  base 
thorax,  the  organ  is  compressed  from  side  to  side,  and  its  convex  8i 
is  pressed  against  the  ribs.     In  consequence  of  this  there  are 
ridges  and  furrows  on  its  convex  surface.     In  consequence  also 
circular  constriction,  apart  of  the  right,  and  usually  of  the  left  lob 
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fmttjr  Hnd  amyloid  (tcgeiieriitioii,  by  roiigestioii,  und  somotimes  by  cirrho- 
tis,  etc. 

It  may  ho  diminiehed  in  siio  by  atrophy,  by  cirrhoeis.  by  ucute  pareD- 
cbjrmatoaB  degeneration,  etc. 

ClmngeB  in  the  position  of  the  liver  are  produced  by  alterations  in 
in  size,  by  prc^aura  downward  from  the  thoracic  cavity  and  upward 
from  the  abdomen,  by  the  conatriction  of  tight  lacing,  by  tumors  oreir- 
cumitcribed  serous  exudation  between  the  liver  and  diaphragm,  by  cur- 
Tntnri'  of  the  spine. 

The  liver  is  readily  turned,  by  preesure  from  above  or  below,  on  its 
transverse  axis.  The  transverse  colon  may  be  tiied  above  the  liTer  bo  as 
In  pn»h  it  backward,  downwnnl,  and  to  the  right.  Tliere  are  a  few  cases 
recorded  of  dislocated  ahd  movable  livers.  These  oci-iirred  in  women 
who  hud  borne  children  and  whose  abdominal  walls  were  lax.  With 
aacitea  it  is  not  uncommon  to  find  the  liver  quite  movable. 

AX.r.Mt\    AK»    HYPEK.£»IA. 

Aiiitmia  of  the  liver  may  be  general  or  partial.  It  may  be  due  lo 
general  anipmia  or  to  local  disturbances  of  the  eircutation,  such  as  ewell- 
ing  of  the  cells  in  parenchymatous  or  other  degeneration,  pressure  of 
tumors,  etc.  The  organ  appears  pale,  often  of  slightly  yellowish  or 
brownish  color.     It  may  be  harder  than  nsnal,  and  smaller. 

I/i/perifniia  of  the  liver  is  either  an  active  or  a  passive  process.  In 
health,  the  amount  of  blood  in  the  liver  varies  at  different  times,  being 
regularly  incn>ased  during  the  procesa  of  digestion.  When  the  digestive 
proovM  i«  nnduly  influenced  by  the  ingestion  of  spirits,  spices,  etv.,  the 
hyperspmia  asenmes  abnormal  proportions,  and  whon  this  isnftvn  rcpnatvd 
it  may  lead  to  strnctural  changes  in  the  organ.  Severe  uontiisioDS  over 
the  region  of  the  liver  sometimes  cause  a  byperwmia.  which  may  rvsalt 
in  suppurative  or  in  indurative  inflammation.  In  hot  climates  and  in 
malarious  districts,  activ«  and  chronic  hygwrnmia  of  the  liver  are  fre- 
quent, and  ofton  cause  «trnctural  lesions.  In  scurry,  also,  the  liwr  U 
eometimes  congpstml.  Cessation  and  suppression  of  the  menses  and 
hemorrhoidal  bleeding  may  cause  hyperemia  of  the  liver.  In  all  these 
varieties  of  active  congestion,  the  liver  is  enlarged,  of  a  deep-red  color, 
and  bloud  flows  freely  from  it^i  cut  surface. 

Thv  passive  congestions  of  the  liver  are  priKluoed  by  some  obstnictign 
to  the  current  of  blood  in  the  hepatic  veins.  Valvular  diseases  of  the 
heart,  emphysema  and  fibrous  induration  of  the  lungs,  large  pleuritic 
eSokions,  intrathoracic  tumors,  angular  curvature  of  the  spine,  aortic 
aneurismx  pressing  ou  the  rena  cava,  and  constrictiona  of  the  vena  cava 
and  of  the  hepatic  wine,  may  all  producv  a  chronic  hy)ieneroia  of  the 
liver.    In  all  these  cases,  as  the  congestion  affects  princi|Nilly  the  hepatic 

«,  we  find  the  centre  of  each  acinus  congested  and  red  while  its 
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periphery  is  lighter  colored.  This  gives  to  the  liver  a  mottled  or  i 
meg  appearance  {nulmeij  liver).  The  liver  cells  in  the  ceutre  of  ( 
acinus  aru  frequently  colored  by  little  granules  of  red  or  black  pigmi 
and  the  cells  at  the  periphery  become  fatty,  so  that  the  nutmeg  apj* 
ance  \a  still  more  pronounced.  A  liver  io  this  condition  is  iisuallj 
medium  size,  but  may  be  smaller  or  larger  than  normal. 

When  the  congestion  is  long-continued,  the  veins  at  the  centn 
each  acinus  may  become  permanently  dilated,  the  hepatic  cells  in  tl 
B  become  atrophied  {Fig-  lt!l),  so  that  the  centre  of  c 


'% 


eoneists  only  of  dilated  capillaries  or  of  these  and  new  connective  ti: 
or  the  dilatatiott  and  atrophy  of  the  liver  cells  may,  in  oircumscrib 
portions  of  the  organ,  involve  the  entire  acinus.  In  long-continii 
congestion,  the  liver  is  usually  smaller  than  normal,  and  may  be  sligls 
roughened  or  uneven  on  the  surface;  but  it  is  aometimee  enlarged,  T 
peculiar  nutmeg  appenrance  may  be  very  well  marked,  or  it  may  not' 
evident,  the  organ  being  of  a  dark-red  color. 
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WOrXDS,    RUPTURE,    AXI)   HAEMORRHAGE. 

Wounds  of  the  liver  may  induce  hemorrhage,  which,  if  life  continue, 
is  followed  by  inflammation.  Serious  wounds  of  the  liver  are  usually 
fatal,  but  recovery  may  occur  even  after  the  destruction  of  a  consider- 
able portion  of  the  organ. 

Rupture  of  the  liver  may  be  produced  by  severe  direct  contusions  or 
bv  falls.  It  mav  be  produced  in  children  bv  artificial  deliverv.  The 
nipture  usually  involves  both  the  capsule  and  a  more  or  less  considerable 
portion  of  the  liver  tissue.  It  is  commonly  accompanied  by  large  haem- 
orrhage, and  is  usually  fatal. 

Haemorrhage, — Extravasations  of  blood  in  the  substance  of  the  liver, 
or  more  frequently  beneath  the  capsule,  are  found  in  new-born  children 
after  tedious  or  forcible  labors.  In  adults,  htemorrhage,  except  as  the 
result  of  injury,  is  uncommon.  Kxtravasacions  of  blood  arc  sometimes 
seen  in  malignant  malarial  fevers,  es))ecially  in  tropical  climates;  in 
scurvy,  purpura,  and  phosphorus  poisoning:  and  bleeding  may  occur  in 
and  about  soft  tumors,  abscesses,  and  echinococ*cus  cvsts.  It  mav  also 
occur  as  a  result  of  thrombosis  of  the  hepatic  vein. 

LESIONS   OF    THE    HEPATIC   ARTERY. 

The  hepatic  artery  is  in  rare  cases  the  seat  of  aneurisms  which  may 
attain  a  large  size.  Such  aneurisms  may  displace  the  liver  tissue,  com- 
press the  bile  ducts  so  as  to  cause  jaundice,  and  may  rupture  into  the 
stomach  or  abdomen. 

Owing  to  its  abundant  anastomoses,  emboli  of  the  branches  of  the 
hepatic  artery  usually  induce  no  marked  lesions,  but  they  s<mietimes  re- 
sult in  hiemorrhagic  infarctions. 

LESIONS  OF  THE    I*0RTAL   VEIN. 

Thrombosis^  Embolism^  and  Inflammation,  —  Thrombonin  of  the 
branches  of  the  portal  vein  may  be  produce<I  by  weakening  of  the  circu- 
lation from  general  debility — marasmatic  thrombi  ;  by  pressure  on  the 
vessel  from  without,  as  in  cirrhosis,  tumors,  gall  stones,  dilatation  of  the 
bile  ducts,  etc.:  by  injury;  by  the  presence  of  foreign  materials  within 
the  vessel;  and  as  a  result  of  inflammation  of  its  wall,  or  of  embolus. 
The  thrombus  may  form  in  the  vessels  in  the  liver,  (»r  1k»  propagated  into 
them  from  without.  It  may  partially  or  entirely  occlude  them.  The 
clot  may  become organize<l  as  a  result  of  endophlebitis,  and  a  permanent 
occlusion  of  the  vessel  ensue.  If  the  clot  U*  a  simple,  non-irritating  one, 
leading  to  occlusion,  the  consi^quences  are  usually  more  marked  in  the 
abdominal  viscera  than  in  the  liver  itself.  The  branches  of  the  hepatic 
artery  form  suflScient  anastomoses  to  nourish  the  liver  tissue  and  prevent 
its  necrosis,  even  in  complete  occlusion  of  the  ]M>rtal  vein:  and  if  oet-lu- 
sioii  occur  slowly,  the  organ  may  continue  to  |N*rforni  its  funetiiins. 


354  THE   LIVER. 

But  this  obliterative  form  of  thrombosis  is  usually  attended  by  ascr 
enlargement  of  the  spleen,  dilatation  of  the  abdominal  veinSy  and  soi 
times  by  haemorrhage  from  the  stomach  and  intestines. 

In  another  class  of  cases,  in  addition  to  the  local  and  mechs 
cal  effects  of  a  thrombus,  there  may  be  necrotic  changes  and  snppurat 
inflammation  in  the  walls  of  the  vessels,  or  in  the  liver  tissue  about  the 
The  thrombi  are  apt  to  soften  and  break  down,  and  the  fragments  n 
be  disseminated  through  the  smaller  trunks  of  the  portal  vein.  In  t 
way,  by  the  distribution  through  the  smaller  vessels  of  a  disintegrai 
thrombus  from  a  large  trunk,  or  by  the  introduction  into  the  brand 
of  the  portal  vein  of  purulent  or  septic  material  from  some  of  the  i 
dominal  viscera  or  from  wounds,  multiple  foci  of  purulent  inflammati 
in  the  portal  vein,  and  multiple  abscesses  involving  the  liver  tissue,  m 
be  produced.  In  many  cases,  the  presence  of  bacteria  may  be  detect 
in  the  inflammatory  foci. 

These  soft  thrombi  of  the  portal  vein  and  the  accompanying  py 
phlebitis  and  abscess  may  be  caused  in  a  variety  of  ways.      Ulcerati' 
of  the  intestines  and  stomach,  abscesses  of  the  spleen,  suppurative  i 
flammation  of  the  mesentery  and  mesenteric  glands,  inflammation  ai 
ulceration  of  the  bile  ducts  from  gall  stones,  inflammation  of  the  umbi. 
cal  vein  in  infants,  may  all  induce  thrombi  in  their  respective  vein 
which  may  be  propagated  to  the  portal  vein  or  may  give  rise  to  purulei 
or  septic  emboli.     Two  cases  are  recorded  in  which  a  fish  bone  in  tl 
portal  vein  induced  suppurative  inHammation  in  that  vessel.     One  < 
these  eases,  occurring  in  Bcllevue  Hospital  in  1867,  was  reported  by  I) 
Janeway.     Male,  47;  dying,  after  a  four  weeks' illness,  in  a  typhoid  coi 
dition,  with  lesions  of  serofibrinous  peritonitis  and  chronic  diflFuse  nc 
phritis.     There  were  numerous  small  abscesses  in  the  right  lobe  of  th 
liver,  two  in  the  left  lobe.     The  left  division  of  the  portal  vein  contai?)e 
a  firm  red  and  white  clot  over  an  inch  long;  the  right  division  was  line* 
with  a  firm  thrombus.     The  walls  of  the  vein  were  thickened  and  con 
tained  purulent  fluid.     A  fish  bone,  two  inches  long,  its  centre  coverec 
by  a  thrombus,  lay  half  in  the  mesenteric  and  half  in  the  portal  vein. 

In  certain  cases  of  thrombosis  and  inflammation  of  the  portal  vein 
the  cause  cannot  be  discovered. 

In  infants,  inflammation  of  the  umbilical  vein  may  not  only  induce 
inflammation  of  the  portal  vein  and  abscesses  in  the  liver,  but  multiplt 
abscesses  in  various  parts  of  the  body,  and  acute  j^eritonitis  may  be  in- 
duced. 

Rupture  of  the  Portal  Vein,  with  fatty  degeneration  of  its  walls,  ha^ 
occurred  in  a  few  instances. 

Chronic  J^Jndophlebitift,  with  atheroma  and  calcification,  may  occur  ir 
the  walls  of  the  portal  vein,  giving  rise  to  thrombosis. 

Dilatation  of  the  Portal  Vein,  either  uniform  or  varicose,  may  oocui 
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in  Tarions  parts  of  the  vessel  or  its  branches.  It  may  be  caused  by  de- 
struction of  the  liver  capillaries  in  cirrhosis,  or  by  occlusion  of  the  vein 
by  thrombi,  tumors,  etc. 

THE    HEPATIC    VEINS. 

The  hepatic  veins  present  lesions  similar  to  those  of  the  portal  vein 
and  its  branches,  but  they  arc  much  less  frequent.  They  may  be  dilated 
by  obstruction  to  the  passage  of  venous  blood  into  the  heart.  They  may 
be  the  seat  of  acute  and  chronic  inflammation,  and  soft  thrombi  and 
supimrative  inflammation  may  be  produced  by  abscesses  in  the  liver. 

ATROPHY    OF  THE    LIVER. 

Atrophy  of  the  liver  may  affect  the  entire  organ  or  be  confined  to  some 
part  of  it.  General  atrophy  may  occur  in  old  age  as  a  senile  change,  or 
may  be  induced  l)y  starvation  or  chronic  exhausting  diseases.  The  or- 
gan is  diminished  in  size,  is  usually  Arm,  and  the  acini  ap|)ear  smaller 
than  usual.  Microscopically  the  ciiangc  is  seen  to  be  due  to  a  diminu- 
tion in  size  of  the  liver  cells,  and  hand-in-hand  with  this  thert>  occurs 
frequently  an  accumulation  of  pigment  granules  within  the  atrophied 
cells.  The  cells  may  entirely  disappear  over  circumscribed  areiis,  leav- 
ing only  shrivelled  bloo*!- vessels  and  connective  tissue:  or,  va  some  cases, 
there  may  be  an  increase  of  connective  tissue  in  (connection  with  the 
atrophy  of  the  cells.  When  much  pigment  is  formed  in  the  cells,  the 
lesion  is  often  called  piijment  atrophy. 

Kssentially  the  Siime  changes  may  occur  in  circumsrrilwd  portions  of 
the  liver,  as  the  result  of  pressure  from  new  connective  tissue  in  cirrho- 
sis, from  tumors,  hydatids,  amyloi<l  degeneration,  gall  stones,  t'tc.  In 
atrophy  from  pressure,  the  liver  cells  are  apt  to  become  very  much  flat- 
tened and  squeezed  together  as  they  diminish  in  size. 

nE<iEXERATIVE   CIIAXr.E>. 

Purenchifinatims  Deyenerafion  (Cloudy  Swelling). — In  a  variety  of 
acute  and  infectious  <iiseases — pneumonia,  typhoid  and  typhus  fevers, 
scarlatina,  variola,  <iiphtheria,  erysi(K*las,  yellow  fever,  septicaMuia,  and 
in  certain  cases  of  acute  anaemia  and  phosphorus  poisoning — the  li\er 
is  somewhat  swollen  and,  on  section,  of  a  dull  yellnwish-gniy  color, 
looking  somewhat  as  if  it  had  been  boiled.  It  contains  h'ss  fdood  than 
usual,  an<I  the  (Uitlines  of  the  lobules  are  indistinct.  Miomscopieal  ex- 
amination shows  the  lesion  to  consist  of  a  ;•  welling  of  the  liver  cells  and 
an  accumulation  in  them  of  moderatelv  refractile,  finer  and  coarser  alhu- 
miuous  granules.  Those  granules  may  disappear  and  the  cells  return  to 
their  normal  condition,  or,  as  is  frequently  the  case,  they  may  pass  into 
a  condition  of  fatty  degeneration.  Very  frequently  fatty  and  parenchy- 
matous degenerations  are  associated  together. 
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Fatty  Infiltration. — In  tlie  normal  human  liver,  there  is  usual 
certain  amount  of  fat  in  the  liver  cells,  and  this  amount  varies  coi 
erably  under  different  conditions. 

The  gross  appearance  of  pathological  fatty  livers  varies  a  good  c 
depending  upon  the  amount  and  distribution  of  fat  and  its  associa 
with  other  changes.     If  the  lesion  is  uncomplicated  and  considera 
the  organ  is  increased  in  size,  the  edges  rounded,  the  consistence  fi 
the  color  yellowish,  and  the  cut  surface  greasy.     The  lobules  are 
larged   and   their  outlines  usually  indistinct,   and   the  blood-coni 
diminished.     The  liver  is  increased  in  weight.     If  the  amount  of  ii 
tration  be  moderate,  the  outlines  of  the  lobules  may  be  more  disti 
than  usual,  and  the  centres  appear  unusually  red.     This  is  due  to 
fact  that  the  accumulation  of  fat  usually  commences  in  the  peripli 
of  the  lobules  and  progresses  towards  the  centres,  so  that  the  cer 
appears  darker  by  contrast  with  the  fatty  periphery.     The  lesion  maj 
uniform  throughout  the  organ  or  it  may  occur  in  patches.     In  the  1 


Fio.  1(B.— Fatty  Infiltration  of  Litzr  Cklls. 

ter  case,  the  liver  has  a  mottled  appearance,  irregular  yellowish  patch 
alternating  with  the  brownish -red,  unaffected  portions. 

Fatty  infiltration  is  often  associated  with  chronic  congestion  {nutnu 
liver),  with  cirrhosis  and  amyloid  degeneration;  the  picture  may  the 
present  considerable  complexity.  Fatty  livers  may  be  stained  brown  ( 
greenish  with  bile  pigment. 

Microscopically  the  liver  cells  are  seen  to  contain  larger  and  smalh 
droplets  of  fat  (Fig.  162),  and  frequently  large  drops  of  fat  occupy  near] 
the  entire  volume  of  the  cell,  so  that  the  protoplasm  may  be  visible  on] 
as  a  narrow,  nucleated  crescent  at  one  side,  or  it  may  disappear  alt< 
gether.  The  microscopical  appearances,  of  course,  vary,  depending  upo 
the  degree  of  infiltration  and  the  association  with  other  lesions. 

Fatty  infiltration  of  the  liver  may  occur  as  a  result  of  excessive  ii 
gestion  of  oleaginous  food;  in  chronic  alcohol,  phosphorus,  and  arsen 
poisoning;  in  certain  exhausting  diseases  accompanied  by  malnutritioi 
as  in  pulmonary  i>hthisi8,  chronic  dysentery,  etc.,  and  under  a  variety  ( 
conditions  which  we  do  not  understand. 
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Fatty  DeffintratioH. — In  this  condition,  which  in  many  cu^ee  cannot 
be  morphologically  distinguished  from  fatty  infiltration,  the  fut  is  lie- 
lieTed  to  be  formed  by  n  traiiatormation  of  the  protoplasm  of  the  liver 
<!ellii.  The  fat-droplets  are,  for  the  mo«t  part,  very  small  and  abundant, 
tboagh  this  is  not  conataut.  Fatty  degeneration  of  the  liver  celU  fre- 
quently follows,  and  is  assot^iated  with,  clondy  swelling  under  the  vary- 
ing conditions  in  which  this  occure,  or  it  may  appear  iu  profound  anae- 
mia and  in  acute  phosphonis  and  arsenic  poisoning. 

Amyloid  Degentrntion  (Waxy  Liver). — Iu  the  Irver,  unurloid  degene- 
ration may  be  general  or  local;  so  extensive  as  to  give  the  organ  very 
characteristic  appearances,  or  so  alight  as  to  be  unrecognizable  without 
th«  aid  of  the  microscope.  It  may  be  associated  with  other  lesions. 
When  the  change  is  extensive  and  general,  the  liver  is  enlarged  some- 
times to  more  than  twice  lit  normal  sixc;  the  edges  arc  thickened  and 
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roanded;  the  surface  smooth;  the  tissue  lough,  firm,  inelastic,  more  or 
IfiSB  tranKlncent,  and  of  a  brownish -yellow  color.  The  lobular  ittructur* 
n«jr  1)0  moro  or  less  indistinct,  or  it  may  become  very  evident  by  au 
associated  fatty  degeneration  of  the  ]>eriptieral  or  ctmtral  colls  of  the 
lobnle*.  The  translueency  and  peculiar  appearancD  of  the  tiieuo  may  be 
best  iaeu  hy  slicing  olT  ii  thin  section  and  holding  it  up  to  the  light. 
When  the  lesion  is  less  considerable,  ths  liver  may  be  of  the  usual  site, 
•ad  may  fool  hardor  than  normal,  and  here  and  there  a  trauBluceut 
nottliii);  may  be  evident,  or  the  degeneration  may  be  ap[iaren(  outy  on 
th«  addition  of  staining  agents  (see  page  66).  When,  iw  is  (retjuently 
tbe  oaae,  it  is  luuociated  with  cirrhosis,  the  liver  may  be  small  and 
nodular,  and  the  appcarnnco  of  the  cut  snrface  will  vary  greatly,  de- 
peodtDg  upon  the  character  of  the  cirrhotic  chauge  and  the  presence  or 
o(  fat. 
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Thisdegeueratioii  usually  commences  in  the  walls  of  the  intralobi 
Wood-vesselB,  causing  them  to  become  thickened  and  transluceat.  ■  1 
liver  cells  are  squeezed  by  the  thickening  of  the  vessels  and  may  becc 
partially  or  completely  atrophied  (Fig.  163). 

It  is  stated  by  some  ohEervers  thut  the  liver  cells  may  also  beco 
waxy,  but  we  have  been  unable  to  find  them  unmistakably  thus  chang 
The  liver  cells  not  infrequently  undergo  tatty  metamorphosis.  Amy] 
degeneration  may  also  involve  the  interlobular  vessels,  and  in  udvam 
stagoslargor  and  smaller  areas  of  liver  tissue  maybe  nearly  or  complet 
converted  into  the  dense,  refractile  substance  which  in  its  arrangemi 
but  obscurely  represents  the  grouping  and  structure  of  the  iiffecl 
lobules.  Not  infrequently  atrophic  or  fatty  liver  cells  are  seen  scattet 
singly  or  in  clusters  through  the  amyloid  masses.  In  the  affected  regit 
the  blood-content  of  the  liver  is  considerably  diminished,  or  it  may 
nearly  eniirely  absent. 

Amyloid  degeneration  of  the  liver  is  usually  associated  with  a  simil 
lesion  of  otlier  organs,  such  as  spleen,  kidneys,  intestines,  etc.,  aithouj 
it  may  occur  in  this  organ  alone.  It  usually  occurs  in  cachectic  com 
tious,  as  in  chronic  phthisis;  in  chronic  suppurations,  especially  of  t 
boneij;  in  syphilis,  and  sometimes  in  malarial  poisoning.  It  occasional 
occurs  unassociated  with  any  of  these  conditions. 

PIHMESTATION    OF    THE   LIVEK. 

As  11  result  of  severe  malarial  poisoning,  a  variable  amount  of  brow: 
black,  or  reddisli  pigment  \i^  ohcii  found  in  the  blood.     This  is  usual 
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mostly  taken  up  by  the  leucocytes  and  deposited  in  various  parts  of  % 
body,  chiefly  in  the  liver,  spleen,  and  marrow  of  the  bones.  In  the  liW 
it  is  usually  found  inclosed  in  variously  shaped  cells,  which  lie  especial 
in  the  blood-vessels,  but  sometimes  iu  the  tissue  between  them  (see  F 
164).  The  liver  cells  frequently  contain  bile  pigment,  but  usually  a 
free  from  themelanoticpigment  characteristic  of  this  malarial  eonditiol 
As  the  result  of  this  accumulation  of  pigment,  the  liver  may  have  a  d 
reddish -brown,  an  olive-brown,  or  black  color  (sometimes  called  droiuii 
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liver).     Tbia  condition  may  be  aeeociated  with  varioua  other  ieaiona  of 
the  liver,  i]e]>eiidiiig  upon  the  nature  und  oxtent  of  which  the  organ 
^^iU  pre«-nt  a  great  variiay  of  Hppearuncee.     Tlius  tliore  inuy  \k  futt/ 
^^ft  wfixy  d«gonpration,  cirrhosis,  chronic  congMtion.  etc. 
^H  Pigment  nmy  be  found  in  the  connective  tisstie  along  the  portal  ves- 
^^fcli  similar  tu  character  to  that  which  occurs  in  the  lungs  from  the  inha- 
lation o(  coul  duet.    This  inhaled  jiigment,  according  to  the  resenrchva 
of  Weigcrt,  donbtl^aa  finds  access  to  the  blood  (see  page  6U),  and  is  de- 

f'lcd  in  the  liver  as  it  ie  in  the  epieen'and  hepatic  lymph  nodes. 
Pigmentation  of  tiiu  liver  cells,  which  is  to  a  certiiin  extent  normal, 
r  be  greatly  increased  as  a  result  ot  atrophy,  localized  hmmorrhage, 
of  obBtructive  jaundice,' 
At'L'TK  \'ELLOW  AlHlil'IIV  ill'  THK  LIVKU. 
Tlii^  dieonsc  is  (•liunuterixvd  uiiiiti»mit^ully  hy  u  rapid  iliminiirioit  in 
the  size  of  the  liver  iis  the  result  of  a  granular  ami  fatty  degeneration 
and  ili^iDtegruliou  of  the  liver  cells.  The  liver,  sometimes  within  a  few 
days,  may  be  reduced  to  one-half  its  normal  pize.  On  opening  theabdo- 
minal  cavity,  the  organ  may  he  found  lying  concealed  by  the  diaphragm, 
clow  against  the  vertebral  column.  The  amount  of  iliminutinn  und  the 
general  appearance  of  the  ufToctcd  organ  depend  to  a  considerable  extent 
npon  its  previous  condition — i.e.,  whether  or  not  it  was  the  seat  of  other 
legions— as  well  as  upon  the  degree  of  dcgeneratiTo  change.  In  general, 
if  the  leiiion  is  well  marked,  the  liver  is  small,  flabby — sometimes  almotit 
ihictuating — and  the  capsule  wrinkled.  Oneei-tion,  the  cut  enrfacc  may 
liow  hut  little  trace  of  lobular  structure,  but  prcseute  an  irregular  mot< 
Tling  with  gray,  ochre-yellow,  or  red;  sometimea  one,  sometimes  another 

tor  preponderating. 
Micrtwcopical  examination  shows  varying  degrees  of  degpneratiou 
1  destruction  of  the  liver  cells.  Most  evidently  in  tlmso  part^  which 
re  a  grayish  »p{>rarance,  the  oullinesof  thod-lisare  preserved  and  the 
)topU&m  is  filled  with  larger  and  smaller  granules,  lu  the  yellow 
ftions  the  outline*  of  the  liver  cells  may  be  preserved,  and  they  may 
eontAin  varying  <(nantitics  of  larger  and  smaller  fat-dropIeU  and  grannies 
of  yellow  pigment.  Or  the  cells  may  bo  completely  disintegrated,  and 
in  their  place  irregular  collcotious  of  fat-droplets,  pigment  grannies,  red 
^pd  yellow  crystals,  and  dotritus;  only  the  eonnective  tisane  and  blood- 
kIs  of  the  original  liver  tissue  remaining.  The  red  area^  may  show 
larly  complete  absence  of  lirer  cells  and  cell  detritus,  and  somctimea 
Kgular  rows  of  cells  which  are  variously  interpreted  as  being  uew> 
ned  gall  ducts  or  proliferated  liver  cells.     In  the^e  areas  it  appean 
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Rod-shaped  bacteria  and  micrococci  have  been  found  in  the  live 
their  significance  is  doubtful;  we  have  not  been  able  to  find  them 
cases  which  we  have  examined.     The  cause  of  the  disease  is  unk 
and  it  is  doubtful  whether  it  is  a  disease  primarily  of  the  liver,  or 
eral  disease  with  local  lesions.     It  is  not  unlikely  that  more  tha 
form  of  lesion  is  grouped  under  this  heading. 

INFLAMMATION   OF  THE   LIVER. 

Acute  Hepatitis  (PurUlent  Hepatitis;  Abscess  of  the  Liver). — 

lent  or  suppurative  inflammation  of  the  liver  may  be  the  result  of  i 

I  it  may  be  secondary  to  inflammation  of  the  gall  ducts  or  the  bn 

of  the  portal  vein.  It  may  occur  as  the  result  of  the  presence  of  ti 
parasites,  or  from  propagation  of  an  inflammatory  process  from  wi 
as  in  ulcer  of  the  stomach  with  adhesions  to  the  liver  and  secondi 
volvement  of  the  latter.  It  is  probably  directly  due  to  the  introd 
into  the  organ,  through  the  blood-vessels  or  otherwise,  of  ba 
Purulent  inflammation  in  the  liver  almost  always  results  in  abscee 

Large  abscesses  of  the  liver  may  be  traumatic,  but  are,  for  th( 
part,  due  to  unknown  causes.  They  are  not  infrequently  associate 
dysentery,  and  may  then  be  due  to  the  conveyance  through  the  v( 
septic  material  from  the  intestinal  ulcers.  They  occur  most  freq 
in  tropical  climates,  but  are  not  very  uncommon  in  the  temperate 
They  are  usually  single,  but  there  may  be  several  of  them.  TJ 
sometimes  so  large  as  to  occupy  a  large  part  of  a  lobe.  They  ar 
frequent  in  the  right  lobe,  but  may  occur  in  any  part  of  the 
Thev  tend  to  enlarge,  and  as  thev  do  so  thev  anoroach  the  surface 
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Tlio  earl;  stages  in  the  forraatiun  oT  Urge  Abscesses  of  the  liver  are 
Hit  littl«  ktiown.  Il  ia  protjable,  however,  thnt  in  matiy  cases  they  Kre 
"the  result  of  the  confluence  of  Binaller  abaceaaes.  Their  contents,  iiaually 
bad  smelling,  may  be  thick  and  yellovr,  like  ordinary  pus;  but  more  com- 
monly they  are  thin,  reddish  brown  or  greenish  in  color,  from  admixture 
rith  the  pus  of  blood,  gall  pigment,  and  bruken-down  liver  tissne.  MJ- 
f>(opicul  examination  shows  the  contenU  to  consist  of  fluid  with  pus 
rtis,  more  or  Ibba  degenerated  blood,  degenerated  liver  cells,  fragments 
of  blood -vessel  a,  and  pigiueul  granules  and  crystals.  The  walla  of  the 
abvcesM  are  usually  ragged,  shreds  uf  necrotic  liver  tissue  hanging  from 
the  sides.  Microscopical  examination  of  the  liver  tissue  near  the  abscess 
shows  in6ltratJ0M  with  pus.  flattening  of  the  liver  udls  from  pressure, 
cloudy  swelling,  and  necrosis  of  those  lying  along  the  cavity. 

After  the  discharge  of  the  contents  of  the  absceas,  or  without  this  it 
it  be  not  very  large,  granulation  tissue  nuy  form  in  the  wall  of  the  cavity, 
and  a  fibrous  capsule  bo  produced,  inclosing  the  contents,  which  become 
thickeniHl  and  often  calcareous,  and  in  this  condition  may  remain  for  a 
long  time.  Or  the  connective-tissue  walls  may  approach  one  anotlier 
and  join,  forming  a  fibrous  cicatrix  at  the  seat  of  tlie  abscess. 

Abscesses  of  the  liver  accompanying  inflammation  of  the  porta!  vein 
and  gall  ducts  are  considered  elsewhere  in  this  section. 

Small  MuUiph  metiutalic  abacesaet tire  not  infre<{Uent  in  pyaitmia,  and 
aro  called  pyamie  ab»eMse».  In  these  abscesses  we  can  readily  study  the 
various  stages  of  formation.  Suppurative  processes  in  any  part  of  the 
body — in  the  head,  upper  and  lower  extremities,  etc. — may  favor  the 
prodiictiun  of  the  noxious  materials,  which  in  most  cases  are  probably 
awo<*iiited  with  bacteria,  or  are  bacteria  thontselves.  These,  entering 
the  circulation,  may  pass  the  heart  and  pulmonary  cupillarioe,  with  or 
without  inducing  lesions  in  the  lungs,  and,  lodging  in  the  vessels  of  the 

^Uver,  iuduc«  circumscribed  necrosis  of  the  liver  tissue  and  suppurative 

lanimation.  Under  these  conditions,  we  may  find  on  a  sectioo  uf  tbo 
r  larger  and  smaller  yellowish  or  grayish  spots,  the  larger  of  which 
r  be  soft  and  present  the  usual  characters  of  ab»^cssr«.  The  smaller, 
ilicb  may  nut  be  larger  than  a  pin's  bead,  may  present  the  usual  con- 
Mence  of  liver  tissue  with  the  lobular  structure  still  evident,  others 
Hiy  be  softer,  mure  yellow,  and  surrounded  by  a  lone  of  hy|>onemiG 
r  tiasue.  Microscopical  eiaminatiuu  uf  (he  earlier  stages  often  shows 
blcKxI-vtMsuls  filled  with  niicro<K>eci,  scattered  and  in  masMe. 
410(1  these  the  liver  cells  are  found  in  various  stages  of  necrosis;  in 
jr  tbe  nuclei  do  not  stain,  and  the  bodies  are  very  grannhu*;  or  the 
e  cell  is  broken  down  into  a  mass  of  detritus.  About  these  necrotic 
■  of  liver  ogIU  pus  oelli  collect  and  often  form  a  zone  of  dense  infil- 
Thus,  by  the  increase  of  pus  cells  and  the  necrosis  of  Uver 
:,  small  nb«c4»sc«  are  formoii,  whose  contents  are  intormiugled  with 


greater  or  less  quantities  of  bacteria,  wliioli  seem  to  lucrease  in  Qutn 
as  t)i<i  process  goes  on.  By  the  confluence  of  small  abscesses,  larger  c 
may  be  formed.  Death  usually  etisuos,  however,  before  the  abscesses 
tain  a  very  inrge  size. 

Chronic  Tiiterxtitial  Hfpatitts  (UirrhoBis). — The  primary  result 
chronii.'  interstitial  hepatitis  is  the  formation  of  new  connective  tii 
in  the  liver.  Ths  character,  amount,  and  distribution  of  the  new  tit 
vary  greatly  in  diflerent  cases.     Secondarily  there  are  usually  ni»r 
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Fib.  Its.— CHKtmc  iHrnwrrnxL 
n.  neir-rarTaed  conneL-IlTe  tlBSue;    b.  dilated   Uood-Tu 
d.  parcnchTma  of  liver. 


changes  in  the  liver  cells  and  in  the  blood-vessels  and  gall  ducts.  IS 
new  tissue  is  most  commonly  formed  and  most  abundant  in  the  pd 
phery  of  the  lobuleu  along  the  so  called  capsule  of  Glisson,  but  it  toil 
extend  into  the  lobules  between  the  liver  cells.  It  may  surround  sing 
lobnlea,  or  more  frequently  larger  and  smaller  groups  of  lobules  {. 
165).  It  may  occnr  in  broad  or  narrow,  irregular  streaks  or  bands, 
frequently  more  abundant  in  one  part  of  the  liver  than  in  another. 


I 
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oew-formei]  tissue  teudfi  to  contract,  and  thuti  compromise  by  presaure 
the  incloHed  isleta  of  liver  tisxue,  cansing  tlicm  to  ])rciject,  in  larger  wnd 
imsller  nudules,  from  the  snrfiicc  of  tlie  orgnn.  The  liver  cell«  m»y  bo 
bttoncd  or  stropliicd  from  prpHsiire;  or,  from  interference  with  the 
portal  circnlatiou.  they  nmy  atrophy  or  becomo  fatty;  or  tlicy  may  be- 
come colored  vith  bile  pigment.  The  varied  appearances  which  cirrhotio 
liverx  present  to  the  naked  eye  depend  largely  npon  the  amount  and  dis- 
trihntictn  of  the  new  connective  ttMiie,  and  upon  the  eecondary  changes 
in  the  liver  cells. 

In  some  cases  the  liver  ia  enlarged,  sometimes  so  mnch  so  as  to  weigh 
nine  or  ten  pounds,  the  surface  smooth  or  slightly  roughened;  in  other 
cases  it  may  be  titiely  nr  coarsely  nodular  on  the  snrfuce.  U  may  be  . 
smaller  than  normal,  sometimes  very  small  indeed,  so  as  to  weigh  only 
one  or  two  pounds.  The  surface  may  then  be  very  rough  and  aneveu 
from  the  projection  of  lai^er  and  smaller  nodules  of  liver  tissne,  or  it 
may  be  'juile  smooth;  or  tho  organ  may  W  greatly  distorted  by  the  con- 
tniction  of  largo  baudH  or  masses  of  now  connective  tissue.  In  nection 
through  cirrhotic  livers,  the  new  tissue  may  not  bo  visible  to  the  nakn) 
eye,  or  it  may  appear  as  grayish,  irregular  streaks,  or  bands,  or  pat<?hes, 
often  sharply  outlined  against  the  dark-nnl,  or  bruwo,  or  yellow,  or 
greeuish-yellow  parenchyma. 

On  microscopical  examination,  the  new  connective  tissue  is  found 
in  some  eases  loose  in  teiture,  and  containing  many  variously  shaped 
cells:  or  it  may  Im  dense  and  contain  comparatively  few  ceils;  it  ia 
Dsually  fj|uitu  vascular.  N'ot  infre«'|uently,  when  occurring  largely  be- 
tween the  lobules,  it  will  bo  found  to  have  tncroacliod  more  or  less  upon 
their  poriphernt  portions,  Very  fn>quuntly  tboru  are  found  in  the  new 
connective  tissue  cylindrical  ducts  lined  with  cuboidal  cells,  anil  ra- 
sembliuggallduct.'t(Ftg.  ICC,  c);  or  irregular  rowsof  more  or  less  cuboidal 
or  polyhedral  cells,  which  look  numewhat  like  the  lining  cells  of  the 
medinm-siieil  gull  ducts,  or  like  allcrenl  liver  cells.  The  branches  of  the 
hepatic  and  portal  veins,  particularly  the  latter,  oftan  become  obliterated 
by  pressure  from  the  new  connective  tissue,  or  from  chronic  thickening 
of  their  walls,  so  as  to  seriously  interfere  with  the  function  and  untrittou 
of  the  liver  celli.  The  bile  dncis  also  may  become  obliterated,  or  there 
may  be  catarrhal  inflammation,  espevially  of  the  larger  trunks.  The 
branches  of  the  be|iatic  artery  ure  much  less  liable  to  alteraCions  than 
the  other  resscls.  The  capsule  of  the  liver  is  nsnally  thickened  either 
uniformly  or  in  irregular  patches;  or  its  surface  may  be  roughcDC*!  by 
Urger  and  smaller  papillary  projections.  The  liver  is  frei^nently  bonnd 
to  the  diaphragm  or  other  adjacent  organs  by  eonnective-tissne  adhe- 
sions. Amyloid  and  fatty  degeneration  may  be  awiociated  with  eirrhuitis. 
Cirrhotic  livers  frequently  show  an  unusual  number  of  leucocytes  in  the 
blood-veweis. 
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The  obstruotion  to  the  portat  circulatiou  iuduoed  by  oirrhosU  nsua 
gives  rise  to  n  number  of  eecoudury  losione,  since  collateral  circulat: 
is  rarely  established  in  sufficient  degree  to  aftoitl  much  relief.  1 
htemnrrboidal  and  Tesical  veins  may  be  greatly  enlarged,  and  also  ve 
of  comniuuicatton  between  GHsaou's  capsule  and  the  diaphragiiui 
veins. 

In  rare  cases,  a  very  peculiur  dilatation  of  the  cutaneona  Teins  aht 
the  umbilicus  is  observed.  The  enlarged  veins  form  a  circular  netwi 
around  the  umbilicus,  or  a  pyramidal  tumor  alongside  of  it,  or  all  1 
veins  of  the  abdomiuul  wall,  from  the  epigastrium  to  the  inguinal  regit 
are  dilated.     This  con'lifion  ic  pnid  to  be  produced  by  the  coDguiii 
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I  uon-closiire  and  subsequent  diliitation  of  the  umbilical  vein  and  its  ani 

H  tomoses  with  the  internal  mammary,  epigastric,  and  cutaneous  vein 

■  According  to  Sappey,  it  is  not  the  umbilical  vein  which  is  dilated,  but 
I  vein  which  uccompiinies  the  ligameutum  teres. 

K  There  is  very  frequently  also  a  dllutntion  of  the  veins  of  the  abdoiq 

■  nal  wall,  which  has  &  different  cause.     It  is  produced  by  the  pressure  t 

■  the  fluid  of  ascites  on  the  vena  cava,  and  is  found  with  ascites  from  ttl 
I  cause  and  with  abdominal  tumors. 

F  Ascites  is  the  most  common  secondary  lesion  of  cirrhosis.     It  usual] 


I 
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begins  at  an  early  stage  of  the  disease,  and  is  apt  to  increase  constaDtly. 
tt  asaallT  precedes  (edeniii  of  the  feet,  but  both  may  appear  at  the  same 
time.  This  fluid  is  o(  a  clear  yellow  or  browii,  green  or  red;  it  is  some- 
tirnes  mixed  with  slirede  of  fibrin,  anil  mure  rarely  with  blood.  The 
pcriitiiiinim  renmiiis  iiorniiil.  or  becomes  ojiufjue  and  thick,  or  there 
may  be  adhesions  between  the  vidt^cra. 

The  spleen  ia  rery  frequently  enlarged,  and  the  enlargement  may  be 
very  considerable.  When  it  ir  not  increased  in  size,  this  eoeniP  usually 
due  to  preyious  atrophy  of  the  organ,  or  to  Bbrous  thickening  of  its 
rapanle,  or  to  hwmorrhngos  from  tho  stoniach  and  bowels,  occurring  just 
before  deatli. 

Tlie  etomHch  and  intestines  are  often  secondarily  affected  by  the 
obstruction  to  the  portal  circnlation.  Profuse  hemorrhage  from  the 
stomach  and  intestines  may  occur,  and  sonK-times  euuee  sudden  death. 
The  mucous  membrane  is  Ihen  found  pale,  or  rongcstod,  or  with  limmor* 
rliagic  srosions.  SometimeB  the  blood  is  infiltnited  in  the  coats  of  the 
stomach  and  intestines.  The  mucous  membrane  of  the  stomach,  and  of 
the  entire  length  of  the  intestines,  is  frequently  the  seat  of  chronic 
catarrhal  inflammation,  and  is  aonietimes  uniformly  and  intensely  con- 
gested and  coated  with  mucns.  In  other  o.ttses  twth  the  mucous  and 
muscular  coats  are  pale,  but  very  markedly  thickened. 

Oirrhoeis  of  the  liver  is  not  infrequently  accompanied  by  chronic 
diSuae  nepliritii*. 

The  oanse«  of  cirrhosis  are  imperfectly  understood.  It  is  a  disease 
of  adult  life,  but  rxceptionully  ot^eurs  in  children.  In  adults,  it  seems 
in  many  cases  to  be  directly  dependent  upon  the  continued  ingestion  of 
large  quantities  of  strong  alcoholic  liquors.  It  very  rarely  occurs  aa  a 
Rsult  of  heer  drinking.  There  are  many  cases  of  cirrhosis  for  whitib  no 
oauae  can  be  discovered. 

SifphilHie  Hepatitis. — Chronic  inl«ratitial  inflammation  of  the  liver 
rery  fmiuently  results  from  syphilitic  infection,  either  congenitally  or 
in  the  later  stages  of  the  acquired  form.  It  may  occur  in  a  dilTuae 
n»nn»r,  new  connective  tissue  Iwing  formed  either  between  the  Ivbulos, 
or  within  them  between  the  rows  of  liver  cells.  The  new  tissue  may  bo 
rich  in  cells,  or  dense  and  firm.  This  form  is  frequently  seen  in  chil- 
dren, and  flannot  lie  distinguished,  either  macroscopically  or  uiicroscopi- 
cally,  from  similar  forms  of  intontitiol  hepatitis  from  other  causes. 

In  other  casc«,  particularly  in  children,  there  may  be  numerous  small 
irammata  (so-called  miliary  gummala)  scattered  through  the  liver,  to- 
gether with  more  or  less  new  connective  tissue  (Fig.  1C7).  In  ftdnita, 
pimmata  are  usually  larger,  varying  in  sise  from  that  of  a  pea  to  a  ben'a 
egg,  and  may  Ix'  surrounded  by  larger  and  smaller  irregular  soiMa  of 
Dtdinary  connective  tissue  (Fig.  108).  In  still  other  c«s«s  in  adnlta,  we 
find  larger  and  smaller  dense,  irregnlar  bands  or  maoses  of  connective 
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tissue  niiiniug  tlirough  the  liver,  drawing  iii  the  cajteule,  und  ofi 
causing  great  deformity  oE  the  orgau.  These  bands  and  masses  of  u 
tissue  may  or  may  not  inclose  gxiQimata,  either  large  or  small.  Tli 
deforming  cicatrices,  either  with  or  witliout  gummata,  are  very  char 
teristic  of  syphilitic  inflammation  of  the  liver. 

This,  like  the  simple  interstitial  inflammation  of  the  liver,  may 
associated  with  fatty  and  waxy  degeneratiou,  and  with  atrophy  of  I 
parenciiyma  from  pressure. 

Tnliercuhtv  Hfjiatitis. — This  lesion,  which  is  usually  aecondsry 
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tubercular  inflammation  in  some  other  part  of  the  body,  or  a  pmt  \ 

acute  general  miliary  tuberculosis,  is  most  frequently  characteriKed  M 
the  formation  of  larger  and  smaller  miliary  tubercles,  which  may  ^ 
either  within  or  between  the  liver  lobules,  or  in  the  walls  of  the  1^ 
ducts.  Many  of  the  tubercles  are  too  small  to  be  seen  with  the  i 
eye;  others  may  be  just  visible  as  grayish  points;  still  others  may  be  fro 
one  to  three  mm.  in  diameter,  with  distinct  yellowish-white  centre 
Microscopical  examination  shows  considerable  variation  in  the  strut 
of  the  tnbercies  in  different  eases,  as  well  as  in  the  same  livor.  Some  d 
them,  usually  the  smaller  ones,  consist  simply  of  more  or  less  oircufl 
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■cribed  collections  of  small  spheroidal  cet)§,  which  are  not  tnorpbologi- 
Cftlir  distinguishable,  so  far  as  the  form  and  arraiigemeitt  of  the  celts  are 
eoiic«rned,  from  dimple  inflammator}'  foci,  or  from  the  diffu^  musses  of 
lyoiplmtic  tissue  which  occur  normally  in  the  liver. 

Ill  other  forms  we  find  a  welj-mnrked  reticulum  with  larger  and 
smaller  ttphcroidal  nnd  poljrhudml  cells,  with  or  without  giant  cells,  la 
atill  other  forms  there  is  more  or  less  cxtonaive  cheesy  degeneration. 
The  larger  forma  are  conglomerate,  being  composed  of  soveml  tubercle 
gruaula  joined  together  to  form  a  single  nodular  mass.  The  liver  cells 
•t  the  scat  of  the  tulwrcle  are  destroyed,  and  the  interstitial  tissue  and 
bloocl-vcawls  cither  destroyed  or  merged  into  the  tulrarcle  tiaaue.  In 
I  the  periphery  of  the  tubercles  the  liver  cells  may  be  in  a  condition  of 


ouaguUtiou  necrosis,  and  the  tissuo  round  alMnt  may  be  infiltmtod  with 
ntmll  Mphoroidttl  celU.  There  ia  in  some  cases  a  new  formation  of  gall 
ducts  or  of  structures  winch  resemble  these,  and  which  in  traosrerw 
KCtions  look  considerably  like  giant  cells.  Tuberclv  bacilli,  fre^jueotly 
I  In  nnaU  numbers,  but  often  in  girat  abundance,  may  bo  found  witbJn 
\jiht  tnberclea. 

TubercntoHis  of  the  lirer  may  bo  associated  with  cirrhosis,  waxy  Knd 
VCitty  drgvneratiou. 

Much  more  rarely  than  the  above  form  there  are  found  in  the  lirer 
ion  or  leas  numerous  stiattvrvd  tuberuular  masseM  from  the  »\xv  of  a 
1  to  that  of  a  walnut  or  larger,  with  chevsy  centres  and  usually  a  new 
rowtii  of  connective  tisiue  in  the  periphery.     The«o  so-called  aolilarg 


tubercles  of  the  liver  may  be  aoflenetlat  tba  centrea.  Tubercular  itifli 
matioii  of  the  gall  ducts  may  give  rise  to  numerous  ecat'ered,  obe 
noitiileg,  a^  large  a^  a  pea  or  iHrjrer,  wbich  may  l>e  goftened  at  the  ceii 
and  staiiiod  yellow  with  bile.  This  lesion  is  rare  and  scemB  to  be  m 
frequent  in  children  than  in  adults 

Perihepatitis. — Acnte  inflnnimaiioii  of  the  aeroua  covering  oi 
liver,  with  the  formation  of  fibrin,  may  occur  as  u  part  of  acnte  genera 
localized  peritotiitis,  and  over  the  surfHce  of  abiJcesBcs,  tumors,  hydati 
etc.,  of  the  organ,  when  these  lie  near  or  approach  the  surface:  or  it  n 
be  secondary  to  actite  pleurisy. 

Chronic  perihepnlifis,  restiltingin  the  thickening  of  and  formatioQ 
new  connective  tissue  in  and  beneath  the  capsule  of  the  liver,  may 
secondary  to  an  acute  inflammation  of  the  capsule,  or  it  may  be  chroi 
from  the  beginniug  and  associated  with  chronic  pleurisy,  chronic  ]rt 
tonitis.  and  cirrhosis.  In  this  way,  more  or  less  eitensive  adhesions 
the  liver  to  adjacent  structures  may  be  formed;  or,  by  contraction  oft 
new-formed  connective  tissue,  conaiderahle  deformity  of  the  Hvcr  m 
be  produced.  The  capsule  is  sometimes  uniformly  thickened,  sometiri 
the  new  tissue  occurs  in  more  or  less  sharply  circumscribed  patclH 
The  surface  is  sometimes  ronghened  from  little,  irregular  projectii 
masses  of  connective  tissue.  Microscopically  the  new-formed  tissiitt 
usually  dense  and  firm,  but  it  may  be  loose  in  texture  and  contain  mai 
cells.  Not  infrequently  bands  or  masses  of  connective  tissue  run  inwa) 
from  the  thickened  capsule  between  the  superficial  lobules,  causing  I004 
ized  atrophy  of  the  parenchyma. 

Hyperplasia  of  Lymphatic  Tissue  in  the  Liver. — In  some  forma  1 
leukiemia  and  pseudo-leu kfenii a,  the  liver  is  not  infrequently  enlarg 
and  soft  and  besprinkled  with  small  white  spots,  or  streaked  with  u 
whitish,  irregular  bands,  or  of  a  diffuse  grayish  color.  Microscopical  t 
amination  shows  this  change  to  be  due  to  an  accumulation  of  cells  'A 
sembling  leucocytes,  either  along  the  portal  vein,  or  diffusely  throng 
the  liver  tissue,  or  in  small  circumscribod  masses.  The  amount  of  a 
mnlation  of  these  small  cells  varies  much,  but  issometimes  so  greata 
seriously  compromise  the  liver  cells.  The  origin  of  these  now  cells 
yet  definitely  known.  They  may  be,  and  doubtless  in  part  are.  broug^ 
to  the  organ  through  the  portal  vein,  but  they  may,  in  part  at  least,  i 
formed  in  the  liver  itself. 

In  typhoid  fever,  small-pox,  scarlatina,  diphtheria,  and  measid 
small  circumscribed  masses  of  cells  resembling  leucocytes  are  sometim 
fonnd  in  the  liver,  lying  in  the  meshes  of  a  delicate  reticular  tissn 
These  are  sometimes  called  milinry  lymphomata;  but  it  should  be  ( 
membcred  (see  p.  301)  that  small  masses  of  lymphatic  tissue  normally  0 
cur  in  the  liver,  and  that  as,  under  the  above  conditions,  an  hyperplai 
of  the  lymph  nodes  and  spleen  is  wont  to  occur,  these  so-called  lymph 


TIIV;    I.ITEK. 


math  are  very  probably  iionnn)  Btnioturea,  which  h«ve  becomL-  more 
promineDt  tinder  the  conditioDs  of  diiieaee  owing  to  an  acute  inflHiuina- 
'  tory  condition  induced  by  absorbed  ptomunes. 


TUMOSS  OF  TITE   LIVER, 

of  ibe liver  iniiy  be  primary  orseconJary;  the  latter  are  most 


tlory  c 
T. 
PMniDon. 
CaverHOHn  Attf/ionmia. — Tliose  tumors,  usually  ematl,  from  five  to 
flflct-n  mm.  in  diameter,  are  most  common  in  elderly  persons  and  are  of 
no  practical  tiguificance.     They  may  be  situated  at  the  surface  or  im> 
beddeil  in  the  organ,  and  are  of  a  dark-red  color;  ttomctimes  sharply  nir- 
cnmBcribed  by  a  connective-tissue  cujisule,  sometimes  mergiug  imjier- 
ceptibly  int«  the  ndjacent  liver  tissue.     Microccopically  they  consist  of  n 
congrries  of  irregular  cavities  (Fig.  tifi,  page. 145).  filled  with  blood  and 
frequently  communicating  freely  with  one  another.     The  walls  of  the 
cavities  consist  of  connective  tissue,  often  containing  small  hloud-vi«felB, 
and  are  sometinu-s   thick,  sometimes  thin.     They  are  U'licvc<l   to  bt 
I      formed  by  dilatation  of  the  liver  capillaries,  with  Etibscqnent  ihickruing 
kiot  their  walla  and  atrophy  of  the  adjacent  liver  cells. 
|H        Small  fibromatn  and  lipi/Mrita  have  been  described,  as  aiscijibro-nenro- 
l>     mattt  of  the  sympathetic. 

Adenomata  of  the  liver  are  of  not  infrequent  occurreuL-e.  They  are 
sometimes  small  and  circumscribed,  sometimes  very  large  and  mnltiple. 
They  present  two  tolerably  distinct  types  of  structure.  In  one  form  the 
tissue  presents  essentially  the  same  stnicture  as  normal  liver  lis^nc,  ex> 
cept  that  the  arraugemeut  of  the  eelU  is  less  uniform  and  the  cells  are 
apt  to  be  larger.  They  look  like  little  islets  of  liver  tissue,  sometime* 
incBpsulat«d  and  sometimes  not,  lying  in  thu  liver  ]>arenchyma.  In  the 
other  form,  the  cells  are  less  like  liver  cells,  are  treijuently  cylindrical, 
ami  an*  arrangM]  in  iIip  form  of  irregular  masses  of  tubular  slructurm 
rith  mora  or  less  well  dclincd  Inmina.  These  tumors  ara  sometime* 
lirge  and  multiple,  and  in  one  case  described  by  (Jreenfield  there  woro 
Mtastatic  tumors  in  the  lungs.  These  tubular  adenomata  are  in  *ome 
a  K)  closely  similar  to  some  of  the  oarcinamata  aa  to  Iw  scarcely  ilia- 
tagnUhable  from  them,  and  seem,  indt^d,  to  meip^  into  them. 

Careinomnla  arc  the  most  common  and  important  of  the  liver  tumors, 

lid  may  Iw  primary  or  sewtndary.     I'rimary  carcinomata  of  the  liverara 

robably  devcloj>ed  from  the  epithelium  of  the  gall  ducta,  and  in  some 

*  are  armnged  along  thi^  larger  trunks.     Their  t^lU  are  usually  poly- 

drml,  sometimes  cylindrical,  and  may  be  arranged  irregularly  iu  al?rolt 

f  fonn  moi^  or  less  well-defined  tubular  stmctnres. 

Seoondary  carcinomata  of  the  liver,  which  are  by  far  the  most  com- 

I,  arc  most  frequently  due  to  the  dissemination  in  the  organ  of  tumor 

lib  from  carciiiiimala  of  the  stomach,  intestines,  iMnoreu,  or  gall  blad- 
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dcr.  But  they  may  be  the  result  of  metastases  from  the  mamma,  < 
phagus,  uterus^  and  various  other  parts  of  the  body.  In  secondary 
cinomata,  the  cells  resemble  more  or  less  closely  the  type  of  those  forii 
the  primary  tumor. 

The  form  in  which  the  carcinomatous  nodules  in  the  liver  prei 
themselves  is  subject  to   considerable  variation      Sometimes   they 
single,  but  more  often  multiple;  they  may  be  very  large,  or  so  smal 
to  be  scarcely  visible  to  the  naked  eye;  very  frequently  numerous  sr 
nodules  are  grouped  in  the  periphery  of  a  larger  cancerous  mass.     T 
are   sometimes  deeply  imbedded  in  the  liver,  sometimes  tl)ey  pro; 
from   the  surface.     The  liver   is  frequently  enlarged,  sometimes  ei 
mously  so.     The  nodules  are  usually  whitish,  or  yellowish,  or  pink 
color,  but  they  are  often  the  seat  of  haemorrhages,  and  may  become  s< 
ened  at  the  centre,  forming  cysts  filled  with  degenerated  tumor  tis 
which  is  often  mixed  with  blood.     The    nodules  are   sometimes   ha 
sometimes  soft  and  almost  ditttueut.     Fatty  degeneration  is  freque 
and  mav  be  evident  to  the  naked  eye  in  the  form  of  vellowish  streaks 
imtchcs  on    the  cut  surfaces.     Owing  to  the  degeneration  and  pari 
absorption  of   the  central   portions  of  the  tumors,  the  nodules  on  t 
surface  frequently  present  a   shallow  depression  at   the   centre      T 
tumors  may  be  sharply  outlined  against  the  adjacent  liver  tissue,  or  ni 
merge  imperceptibly  into  it.     They  may  be  so  large  or  numerous  as 
occupy  the  greater  part  of  the  enlarged  organ.     The  liver  tissue  in  th- 
vicinity  shows  tlattening  and  atrophy  of  the  liver  cells  from  pressu 
and  there  may  be  infiltration  with  small  spheroidal  cells.     The  tumt 
may  press  ui)on  the  portal  vein  or  its  branches,  or  upon  the  gall  due 
and  thus  seriously  interfere  with  the  functions  of  the  organ.    Sometinu 
however,  the  tumors  are  very  large  and  abundant  without  causing  ai 
apparent  detriment  to  the  liver  functions.     They  are  not  infrequent 
stained  with  bile.     Melanotic  carrinomata  sometimes  occur  in  the  live 
most  frequently  as  secondary  tumors. 

In  some  cases,  instead  of  forming  separate,  distinct  nodules,  the  cai 
cerous  growth  develops  in  the  form  of  a  diffuse  infiltration  of  the  orgai 
so  that  the  often  greatly  enlarged  liver  is  irregularly  mottled  with  whi 
and  reddish-brown  masses,  and  may  then  somewhat  resemble  some  forn 
of  chronic  interstitial  hepatitis. 

Sarcomata, — Spindle-celled,  melanotic,  and  telangiectatic  sarcoma 
may  occur  in  the  liver  as  secondary  tumors.  Secondary  myxomata  ar 
cliondromata  have  also  been  described,  but  they  are  very  rare. 

Carer  noun  lympluniyiomata  have  been  described  in  a  few  case 
C'l/sts,  usually  of  small  size,  may  occur  by  dilatation  of  the  bile  duct 
They  may  be  multiple  and  contain  serum,  mucus,  and  degenerate 
epithelium.     Single  cysts,  apparently  unconnected  with  the  gall  duct 
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are  occasionally  found  in  the  connective  tissue  of  the  liver.  They  may 
be  lined  with  ciliated  epithelium. 

The  liver  is  sometimes  the  seat  of  larger  ami  smaller  inuUiple  cysts, 
varying  from  microscopical  size  up  to  that  of  a  pea,  and  sometimes 
larger.  They  do  not  appear  to  communicate  with  the  gall  duets.  They 
are  sometimes  associated  with  multiple  cysts  of  the  kidney.  Their 
origin  and  nature  are  not  understood.' 

Occasionally  the  liver  is  found  at  the  autopsy,  even  if  this  be  made  but 
a  few  hours  after  death,  more  or  less  completely  riddled  with  small,  irreg- 
ular-shaped cavities,  from  the  size  of  a  pin's  head  to  that  of  a  pea. 
These  holes  api>ear  to  be  due  to  the  accumulation  of  putrefactive  gases 
in  the  liver,  and  close  about  them,  as  well  as  in  the  blooil- vessels,  large 
bacilli  and  other  forms  of  bacteria  mav  be  found.' 

PARASITES. 

Erhinococcus, — This  parasite  is  the  most  common  and  important  of 
those  which  occur  in  the  human  liver.  It  forms  the  so-called  hijihtiids 
of  the  liver.  These  represent  one  of  the  developmental  sta*]fes  of  the 
small  tapc»-worni  of  the  dog,  Twnia  ecln'nororcus  (see  pagi*  T.'J).  The 
cysts  in  the  liver  may  be  very  small  and  multiple,  but  they  may  be  as 
large  as  a  man's  head  or  larger.  The  liver  may  be  greatly  increased  in 
size,  and  the  tissue  about  the  cysts  atrophied.  The  liver  itself  furnishes 
a  eonnective-tissue  capsule,  within  which  is  the  translucent,  lamellated 
membrane  furnished  by  the  parasite.  On  the  inside  of  this  we  nuiy  tind 
a  layer  of  cells,  granular  matter,  and  a  vascular  and  muscular  system 
belonging  to  the  parasite.  Projecting  from  this  inner  capsule  are  the 
brood  capsules  and  heads  or  scolices  of  the  immature  tajK»-worm.  The 
ficolices  mav  become  detached  from  the  wall  and  lie  free  in  the  cavitv, 
which  is  tilled  with  a  tninsparent  or  turbid  fluid.  Not  infrequently  the 
cysts  are  sterile,  and  are  then  simply  tilled  with  clear  or  turbid  fluid:  or 
the  embryos  may  have  died  and  disintegrated,  and  their  detritus,  includ- 
ing the  booklets,  may  be  intermingled  with  the  fluid  contents  of  the 
cysts.  The  contents  of  the  cysts  may  be  mixed  with  fat.  cholestearin 
crystals,  pus,  bile,  or  blood:  or  form  a  grumous  mass,  in  which  we  may 
or  may  not  be  able  to  find  the  booklets  of  the  wnlices  or  fnigmenls  of 
the  lamellated  wall.     The  connective  tissue  of  the  walls  of  the  cvsts  mav 

m 

be  greatly  thickened  or  they  may  be  calcifitHl. 

In  other  countries  the  lesion  is  much  more  common  and  frequently 
more  formitlable  than  in  the  United  States.  The  cysts  reach  an  enor- 
mous size,  the  veins  of  the  liver  may  be  compressed  and  tilled  with  thrombi. 


*  Consult  Pyt-Smith,  "Cystic  Dij^east*  of  lAwr  and  ImiiIi  Kidiifys."    Tranii.  I^m- 
don  P*th.  Soc..  vol.  xxxii..  p.  11*2,  1»<H1. 

»  FWttitan,  Trans.  New  York  Path.  S4Kietv.  \^^J, 


372  THK    LIVKK. 

the  bile  ducts  compressed  anil  ulcerated.  So  mach  of  the  lirertta 
may  be  replaced  by  the  hydatids  that  the  patient  may  die  from  t: 
cause  alone.  Very  frequently  there  is  local  peritonitis,  »nd  adhesi* 
are  formed  between  the  liver  and  the  surrounding  parts.  In  some  ca 
the  oysls  rupture,  and  tlioir  contents  are  emptied  into  the  peritoui 
cavity,  the  Gtomach,  the  inlestines,  the  pleural  cavity,  or  the  lung  tissi 
Sometimes  the  cysts  perforate  the  bile  ducts,  the  vena  cava,  or  some 
the  branches  of  the  portiil  or  hepatic  veins.  Sometimes  the  abtlomit 
wall  is  perforated  and  a  fistula  formed  between  the  cavity  in  the  lii 
and  the  surface. 

In  cases  in  which  we  do  not  find  the  scolices  entire,  a  caroful  exan 
nation  of  the  inner  cyst  wall  or  of  its  contents  will  frequently^ 


^P  the  diagnosis  by   revealing  single  booklets  (see  Fig.    13,   page  75) 

H  fragments  of  the  characteristically  lamellated  wall  (see  Fig.  11,  i>age  7i^ 

H  Echinococcuif  niitlliloculnris,  which  is  apparently  an  abortive  form  ol 

H  the  above  s|>ecies  (see  page  75),  is  very  rare  indeed  in  the  United  Statn 

■  The  writer  (T.  M.  P.)  has  examined  a  specimen  sent  to  him  by  Di 

f  Edward  J.  Ill,  of  Newark.  S.  J.,  and  which  is  now  in  the  mueeui 

the  College  of  Physicians  and  Surgeons,  New  York.  The  patient 
a  male,  age  thirty-one,  German,  single,  farmer.  He  had  been  in  tb 
United  States  five  years.  For  a  year  previous  to  bis  death  he  had  he« 
out  of  health,  and  jattndiced,  and  somewhat  emaciated.  A  large,  indi 
tinctly  fluctuating  tumor  was  evident  in  the  right  lumbar  and  umbilia 
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Igioiie,  and  appatviitly  connected  with  the  livur.  Aiipimtion  of  the 
r  gave  n  niilk^  fliitil  believed  to  be  pus.  An  opuiiiiig  was  mnde  into 
^hu  tnmor  by  one  uf  the  surgeons  attending  the  case,  and  death  occurred, 
after  ten  hours,  from  hfemorrhage. 

The  lirer  was  found  adherent  to  the  ubdominal  walls,  and  about  oiit^- 
fourlh  of  the  right  lobe  of  the  liver  was  occnpied  by  an  irregular  cavity 
with  T«ry  rough,  ragged  walls,  Thcsv  wuDs  weni  in  some  places  from 
one  to  two  inches  in  thickness,  and  appeared  to  the  naked  eye  to  consist 
of  dense  connective  tiisue  in  irregular  hands  and  fascicles,  which  inclosed 
Tery  irregular,  mostly  small  cavities.  Microscopical  eicumiuution  showed 
Ihftt  the  cavities  were  lined  with  the  delicate,  tamelluted  cnlicula  charac- 
teristic of  the  echinococcui  cysts,  No  booklets  wore  found.  Fig.  Hi? 
is  a  drawing  from  this  specimen. 

fJislmna  htpatti-nm,  D.  sinetme,  D.  faneeotatiim,  may  occur  in  the 
gall  ductM  and  gall  bladder.  I),  niiieniif  occurs  osiiecially  in  the  l<^t, 
and  hum  been  found  in  grtutt  numbers  in  the  bodies  of  Chinamen.  />. 
hwiiiatiibiiim  is  very  common  in  Egypt  and  Abyssinia,  occurring  in  the 
blood-vessels  of  the  liver. 

Ftnlashma  dentictiialum  is  the  undeveloped  form  of  I'entasloma 
l»nioides,  a  {mrasite  which  inhabits  the  nasal  cavity  of  dogs  and  some 
other  animaU,  In  the  liver  uf  man,  it  usually  occurs  in  the  furm  of 
small  rounded,  calcified  cysts.  The  cysts  may  contain  fat,  calcareont 
matter,  ami  the  remains  of  the  dead  parasite,  among  which  the  hookleta 
may  he  found. 

inhricoiilea  sometimes  finds  ilA  way  from  the  iiitet>tinc4  ioto 
t  bile  ducts.  It  may  cause  no  disturbance  here,  but  in  some  caws  the 
>rma  have  been  present  in  Urge  numbers,  and  caused  ooclnsion,  dilata- 
in,  and  ulceration  of  the  biliary  passages,  and  have  led  to  the  forma* 
Q  of  absce«a  of  the  liver.  - 
Ptorotprnniir,  the  very  common  parasite  in  the  rabbit's  liver,  baa 
Mn  found  u  fi'w  timcx  in  the  liver  uf  man. 

TKH    IltLIAKY    PASSAGEK. 

Catarrhal  Injlammation  most  freiinently  altHi<ks  the  lower  portion  of 
I  duct  and  the  gull  bladder.  In  the  acute  form,  it  usually 
Mtw  but  few  changes  appreciable  after  death.  An  abnormal  coating 
(macns,  and  sometimes  congestion  of  the  blood-veitsels.  are  almost  the 
|dy  post-mortem  lesions.  Owing  to  the  swelling  of  the  mucous  mem- 
too  and  the  accumulation  of  mucus  in  the  lumen,  the  ducts  may  be 
t«mporarily  occluded;  but  this  occlusion  may  not  be  evident  after  death. 
If,  however,  the  inflammation  becomes  chronic,  the  waits  of  (he  bile 
ducts  may  become  thickened  and  tbeir  lumina  more  or  less  pertnaneutly 
IK^wtrnetad.  In  canse<)uenc«  of  this,  dilatation  or  ulceration  of  the  bile 
I  Bifty  ensue.     Tempontry  obstruction  of  the  bile  duets  may  produce 
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marked  pigmeiitiition  of  the  liver,  owing  to  the  accumulation  of  pi 
granules  in  tha  liver  cells,  particularly  in  the  vicinity  of  the  capi 
GtisBOQ,  and  jaundice  of  the  entire  body. 

The  gull  bladder  may  be  inflamed  by  itself  or  in  connection  w 
flanimatiou  of  the  biliary  passages.  If  the  disease  is  chronic,  tl] 
of  the  bladder  may  be  thickened;  polypoid  growths  may  occur 
mucosa;  the  duct  may  be  occluded;  dilatatiou,  ulceration,  the  fori 
of  gall  atones,  (jalcification,  and  atrophy  may  eusue. 

Inflammation  of  the  stomach  and  duodenum,  hyperemia  and  i 
mation  of  the  liver,  concretions,  and  parasites,  are  the  usual  cai 
catarrhal  inflammation  of  the  biliary  passages,  but  it  may  occur  w 
I  those. 

Suppurative  and  Croupous  Infiamnuition  may  attack  tho  bilia 
eoges  and  produce  infiltration  of  pus  in  their  walls  and  purulent  fi 
I  their  cavities;  or  Bakes  and  tubular  casts  of  fibrin  on  their  walls; 
filtration  of  their  walls  with  fibrin,  and  consequent  ulceration. 
lesions  occur  most  frequently  in  cnnnection  with  obstruction  of  t 
ducts,  and  in  typhoid  and  tyjihus  fever,  pycemia,  cholera,  or  tht 
be  duo  to  the  eiienaion  of  inflammatory  processes  from  without. 
also  occur  under  unknown  conditions.  Suppurative  infiammatia 
produce  jwrforations  of  the  duota  or  bladder,  with  escape  of  bile  an 
tonitis;  or  Hetulou^  openings  between  the  gall  bladder  and  theduod 
colon,  and  stomach,  or  through  the  abdominal  wall.  Or  the  infli 
tion  may  extend  to  tlie  liver  tisane  and  produce  abscesses,  ITnd 
latter  conditions,  we  may  find  a  series  of  small  abscesses  ranged 
the  walls  of  the  suppurating  gall  ducts.  In  more  advanced  stag 
abscesses  may  become  large  and  communicate  with  one  auother,  i 
a  considerable  portion  of  the  liver  may  be  occupied  by  a  series  o' 
niunicating  cavities  with  ragged  walls,  containing  pus  and  detr 
liver  tissue  more  or  less  tinged  with  bile. 

These  abscesses  are  apt  to  contain  various  forms  of  bacteri 
whether  they  always  or  frequently  stand  in  a  causative  relation 
lesion  or  not  has  not  been  definitely  established. 

Such  abscesses  may  become  more  or  less  completely  incloaed  I 
nee tive-t issue  walls.  The  portal  vein  may  also  become  inflame 
perforations  may  be  formed  between  it  and  the  bile  ducts. 

Constrietious  of  the  biliary  passages  may  also  be  produced  by  tl; 
causes. 

Constriction  and  Occlusion  may  be  produced  by  inflammation 
ducts  themselves,  by  now  growths  in  their  walla,  by  calculi  or  pi 
in  their  lumina,  by  changes  in  the  hepatic  tissue  in  chronic  and 
hepatitis,  by  aneurisms,  or  by  pressure  on  the  duct  from  without 
tumors  in  the  head  of  the  pancreas,  etc. 

The  obliteration  of  the  smaller  bile  ducts  produces  no  marked! 


I 
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VhfD  the  (iDctus  commnniB,  or  the  hcp&tic  iluct,  iEobstnicte<},  tbi'ducU 
tiiroaghout  the  liver  arn  froquetitl^  dilated  and  the  liver  tissue  hile- 
Btaiiied.  The  liver  may  undergo  atropliy  and  the  whole  body  be  intensely 
jauiiiliced.  When  the  cystic  dnct  is  obstructed,  the  gnll  bladder  is  di- 
lated. 

Dilatation  of  the  bite  duotti  i«  usuully  produced  by  Gtrictures  tii  the 
vajs  just  mentioned,  or  by  calculi.  When  calculi  have  produced  the 
dilatation,  this  condition  may  gometimes  coutinne  after  they  have  found 
their  way  into  the  intestines.  Sometimes,  however,  we  meet  with  very 
marked  dilatution  of  the  bile  ducis  without  bein;;  uble  to  make  out  any 
present  or  pufitohstruc-tion,  The  dilntation  may  afTcet  only  the  common 
and  hepatic  duote,  or  it  may  osiend  to  the  smaller  dncts  in  the  liver, 
which  Hre  then  dilated  uniformly  or  sacculuted.  They  may  contain 
bile,  mucus,  or  calculi.  Tho  liver  iit  at  tirst  enlarged,  but  may  afterwurd 
atrophy.  The  gall  bladder  may  l<e  dilated  in  coneenuence  o1  obittruction 
of  the  common  or  the  cystic  duct.  In  the  latter  Qiue,  it  may  reach  im 
inimcn»e  tiize  and  form  a  largo  tumor  ni  the  abdominal  aivity.  The 
dilatation  is  generally  uniform,  the  bladder  retaining  ite  normal  shape; 
wmetiraes,  however,  there  are  diverticula,  which  are  naually  produced 
by  calculi.  If  the  obstruction  to  the  hepatic  duct  is  incomplete  or  mova- 
ble, the  gall  bladder  may  contain  hile,  and  often  calculi.  If  theolwtruc- 
tion  is  complete,  the  contained  fluid  may  gradually  lose  its  biliary  char- 
acter, and  become  :i  serous  or  mucous  fluid  of  a  light  yellow  color — 
ijfdropt  cy»tiiU»  fella.  The  walls  of  the  bladder  may  be  of  normal 
tbiokness,  or  thinned,  or  thtckcuctl,  or  calcillcd.  If  the  obstractioD  is 
due  to  a  calcuUiN,  this  may  puss  into  the  intestine  and  the  gall  bladder 
tw  suddenly  emptied.  Usually  the  bladder  tills  again,  owing  to  its  lou 
af  contractile  power. 

Biliary  Calculi. — These  bodies  are  of  common  oconrrence.  They 
•re  found  usually  in  the  gall  bladder,  sometimes  in  the  h«i>atic.  cystio, 
«nd  common  ducU;  less  frequently  in  the  small  duets  of  the  liver.  In 
tbe  gall  bladder  from  1  tu  7,hOO  calculi  have  been  counted.  They  vary 
in  aiie  from  that  of  a  pin's  head  to  that  of  a  hen's  egg.  or  they  may  be 
Isrgor.  Single  gall  stonetf  are  usually  apheroidal  or  uvoidal;  when  mul- 
tiple, tliey  are  usually  flattened  at  the  sides  or  faceted. 

They  may  be  composed  : 

1.  Principally  of  c/ic/r.^/wirm,  and  may  be  of  pure  white  color,  or 
tinged  with  various  shades  of  yellow  or  brown  by  bile  pigment.  The 
ictnred  surface  shows  a  radiating  crystalline  atructure. 

S.  Of  cholfstearin,  bile  pigment,  and  salts  of  cakiuM  and  mnffnesium. 
These  are  usually  dark-colored,  brown,  reddish -black,  or  green,  and  may 
'be  apheroidal  or  faceted,  smooth  or  rough  on  the  surface;  the  fractured 
'■Drtitoe  is  usually  rudialing  crystalline.     This  is  the  most  common  form. 


iftj  be  homogeneous,  or  lamelJated,  or  cryatailine. 


ComoK  BiLi  Duct.  '  SDH  ud  reduced. 


Biliarv  calculi  iu  the  gall  bladder  may  prodiiec  no  symptouif.u 
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TUMOBS  OF  THE  GALL  BLADDER  AND   LARGER   GALL   DUCTS. 

Small  fibromata  have  been  described  in  the  gall  bladder  and  in  the 
common  dact,  but  they  are  very  rare.  The  most  common  tumors  are 
carcinomata.  These  may  be  primary  or  secondary,  and  present  the  usual 
structural  variations.  The  cells  may  be  cylindrical,  polyhedral,  or  they 
may  present  the  characteristics  of  colloid  cancer.  Primary  carcinomata 
of  the  gall  bladder  and  larger  ducts  (Fig.  ITO)  are  not  uncommon.  Kot 
infrequently  the  pancreatic  and  common  ducts  are  both  involved,  and  it 
is  difficult  to  say  whether  the  tumor  is  primary  in  the  head  of  the  pan- 
creas or  in  the  gall  duct.  The  bladder  and  ducts  may  also  be  secondarily 
involved  in  carcinomata  of  the  stomach,  liver,  and  duodenum. 
•29 


THE  SPLEEK 


In  studying  the  alterations  produced  in  the  spleen  in  disease,  i 
important  to  bear  in  mind  the  peculiar  relations  in  which  this  ort 
stands  to  the  blood-vessels  and  to  the  circulation.  After  passing  throu 
the  various  branches  of  the  splenic  artery  and  the  limited  systems 
capillaries  which  are  associated  with  it,  the  blood  is  not  received  at  oi 
into  venous  trunks,  as  in  other  parts  of  the  body,  but  is  poured  direc 
into  the  pulp  tissue.  In  this  it  circulates,  under  conditions  which  r 
der  it  liable  to  stagnation  and  undue  accumulation,  before  it  is  ta.V 
again  into  well-defined  vessels  through  the  open  walls  of  the  cavenu 
veins.  Moreover,  these  conditions,  naturally  unfavorable  to  undisturl 
and  vigorous  circulation,  are  reinforced  by  the  association  of  the  splei 
with  the  sluggish  and  often  interrupted  portal  circulation.  Beari 
these  considerations  in  mind,  it  will  be  in  a  measure  plain  why,  as  is 
fact  the  case,  the  spleen  should  be  more  liable  to  alterations  in  size  th 
any  other  organ  in  the  body,  and  why,  serving  as  it  does  as  a  sort  of  bio 
filter,  it  should  be  especially  susceptible  to  the  influence  of  deleteric 
materials  of  various  kinds  which  in  one  way  or  another  gain  access 
the  blood.  In  this  respect  the  relations  of  the  spleen  to  the  blood,  ai 
of  the  lymph  nodes  to  the  lymph,  present  suggestive  analogies. 

WOUNDS,    RUPTURE,    AND   HAEMORRHAGE. 

Wounds  of  the  spleen  are  usually  accompanied  by  extensive  hwnu 
rhage,  and  are  commonly  fatal.     Death  usually  occurs  as  the  result 
this  hemorrhage,  but  it  may  be  due  to  secondary  inflammatory  change 
Healing  and  recovery  may,  however,  occur. 

Rupture  of  the  spleen  may  be  traumatic  or  spontaneous.  In  the  fc 
mer  case,  it  may  be  due  to  direct  violence  in  the  region  of  the  organ 
to  injury  to  the  thorax,  falls,  etc.  In  certain  diseased  conditions,  ti 
spleen  is  more  liable  to  rupture  than  when  it  is  normal.  The  ruptu 
usually  involves  not  only  the  capsule,  but  a  more  or  less  considerab 
portion  of  the  parenchyma,  and  of  course  leads  to  haemorrhage.  Spo 
taneous  rupture  is  rare,  but  may  occur  as  the  result  of  excessive  enlarg 
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Itoent  of  the  organ,  as  in  typhoid  ft^vctr,  muluria,  etc. — see  below— or  as 
*  the  rcHDit  of  absceHs. 

/Tmmorr/ia^e. — Aside  from  the  extensive  haemorrhages  from  injury 
\  ftnd  rupture,  the  Hpl(;eii  may  be  the  seat  of  small  drcumscribed  hemor- 
I  rhagos  in  variouBinrectioiiB  diseasea,  although,  owing  to  the  peculiar  dls- 
I  tribution  of  the  blood,  it  ia  often  very  diflicult  to  distinguish  between  a 
,  moderate  interstitial  hsmorrbage  and  hypertemia. 

UISTL'RBANCES  OF  THK   ClUCl'LATIOS. 

Anamia  — This  may  be  associated  with  general  anaemia,  bat  it  is  not 

'  always  present  lu  tliis  cooditioii.     When  murked  and  unassociated  with 

other  lesions,  the  spleen  is  apt  to  be  diminished  in  aite,  the  capsule  more 

or  less  wrinkled,  the  cut  surface  dry  and  lighter  in  color  than  normal, 

the  trabeculfe  unduly  prominent. 


I 


In  this.  AS  in  other  alterations  simply  of  thr  blood-coolent  of  the 
Bpleen,  neither  the  gross  nor  mirroscopical  uppMininces  are  eonitant, 
because  of  the  redistribution  of  blood  which  is  apt  to  occur  in  the  via- 
eera  aft«r  death. 

ffj/permmia.—Thii  may  be  passive,  occurring  when  some  ohstruclion 
to  the  portal  circulation  exist*,  most  frequently  in  cirrhosis  uf  the  liror, 
but  al«o  with  oortain  valvular  lesions  of  the  heart,  emphviM-ina,  ittc 
Tb*  spleen  is  enlarged,  but  usually  only  to  a  modvrate  ilegrw.  The 
npanle  is  apt  to  be  tonse,  and  on  section  the  pulp  is  dark  rtN]  and  may 
be  soft  or  firm.  The  cavernous  veiua  are  dilated  (see  Fig.  171).  Usuatly, 
when  the  lesion  has  existed  for  some  time,  there  is  a  Ihickeniog  of  the 
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trabecLiliB  and  reticular  framework  of  the  spleen,  eo  that  they  are  pron 
neat  on  section.     In  other  words,  there  is  a  chronic  interstitial  spleni 

following  the  chronic  cougeBtion. 

Active  Congexlion  of  the  sple(;D,  which  in  moat  oases  is  scarcely  to 
differentiated  from  some  forms  of  acute  inflammation,  and  probably 
many  cases  is  associated  with  it,  very  frequently  occiirB  in  a  great  varie 
of  acute  and  infectious  diseases,  such  as  typhoid  fever,  pnenmoni 
diphtheria,  pytemia,  the  exanthemata,  etc.  The  spleen  is  enlarged,  t 
capsule  tense;  on  section,  the  pnip  is  soft,  dark  red  in  color,  often  swe 
ing  out  from  the  cut  surface  and  concealing  the  glomeruli  and  trabec 
Ice.  Under  these  conditions,  we  may  find  the  cavernous  veins  distend 
with  blood,  and  the  interstices  of  the  pulp  infiltrated  with  a  variabl 
sometimes  large  quantity  of  red  and  white  blood-cells.  Or  we  may  fin 
in  addition  to  this,  an  increase  in  cells,  which  characterizes  acute  i 
flammation  or  hyperplasia  of  the  spleen  (see  below). 

Infarcliuns  uf  the  Spleen. — Embolic  infarctions  of  the  spleen  are 
frequent  occnrrence.  They  may  be  single  or  multiple,  small  or  ve 
large,  sometimes  occupying  half  of  the  organ.  They  are  in  genei 
approximately  wedgG-shu[>ed,  corresponding  to  the  araa  of  tissue  su 
plied  by  the  occluded  artery.  They  maybehiemorrhagic,  i.e.,  red,  orth 
may  be  white  (see  page  57).  Infarctions,  originally  red,  may  becon 
white  after  a  time  from  changes  in  the  blood -pigment.  They  mi 
usually  be  seeu  as  dark-red,  reddish-white,  or  white,  hard,  sometim 
slightly  projecting  areas  on  the  surface  of  the  organ.  Not  infrequent 
the  centre  of  the  infarction  is  light  in  color,  while  the  peripheral  zone 
dark  red.  A  layer  of  fresh  fibrin  is  sometimes  seen  over  the  surface  i 
the  infarction.  The  general  as  well  as  the  microscopical  appearand 
which  they  present  depend  largely  upon  the  age  of  the  infarction,  1 
the  earlier  stages,  the  hsemorrhagic  infarctions  present  little  more  nndi 
the  microscope  than  a  compact  mass  of  red  blooil-cells,  among  whic 
may  be  seen  the  compressed  necrotic  parenchyma,  The  white  infarcUo 
may  show  at  first  in  a  general  way  the  usual  spleuic  structure,  bat  tl 
entire  tissue  is  in  a  condition  of  coagulation  uecrosis.  The  tiBsue  m) 
disintegrate  and  soften,  and  be  more  or  less  completely  absorbed,  wil 
or  without  fatty  degeneration.  A  zone  of  infiaramatory  tissue  ml 
appear  around  the  infarction  and  upon  the  capsule,  and  this  tissue,  b 
coming  denser,  assumes  the  characters  of  cicatricial  tissue,  and  contnio 
around  the  uuabsorbed  remnant  of  the  infarction,  so  that  finally  notbin 
may  be  left  but  a  dense  mass  of  fibrous  tissue,  which  frequeutly  draws  j 
the  surface,  causing  more  or  leas  distortion  of  the  organ.  This  cicatri 
may  be  pigmented  or  white.  j 

If  the  embolus  be  of  an  infectious,  irritating  nature,  in  addition  I 
its  mechanical  effects  there  may  be   suppuration,  gangrene,  and    tb 
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of  nbsce^!!.     There  mu.v  be  |ierforai.ion  of  the  capmilo  aud  fatal 


.  bers,  I 


!  form  alio 
iperitonitJH. 

SFLAMMATIOS. 

Acute  Hyperplastic  flpUnitis  (Acute  Splenic  Tumor). — The  condi- 
tions under  which  acnto  inflamtnatton  of  the  spleen  occurs  have  already 
been  mentioned  under  active  hyperemia,  with  which  it  is  usually  aago- 
ciatMl.  Il  is  a  frequent  though  not  a  constant  aocompanimeut  of  the 
kcut^f  infectious  disetuea,  and  veems  in  all  caseii  to  be  a  secondary  lesion. 
The  spleen  is  enlarged,  sometimes  to  Iwo  or  three  times  its  normal  siie. 
On  section,  the  pnip  is  soft,  often  almost  diffluent, and  projects  upon  the 
cut  surface.  The  color  is  sometimes  dark  red,  sometimes  grayish  red, 
or  mottled  red  and  gray.  The  trabecular  and  glomeruli  are  usually  oon> 
oealttd  by  tlie  swullen  and  softeuud  pulp,  but  the  glomeruli  aro«ome- 
times  unusually  prominent. 

Microecopical  ('xaminiitii>n  shows  the  markoit  increase  in  size  to  be 
■due  in  part  to  the  liypera-mia;  in  part  to  a  swelling  and  inci-ease  in  the 
mmber  of  colls,  sometimes  of  the  pulp,  sometimes  of  the  glomeruli,  or 
of  both.  We  find  large,  multinucleateil  cells:  cells  resembling  the  oroidal 
mml  polyhedrnl  cells  of  the  pulp,  but  larger  and  with  evident  division  of 
the  nuclei.  Cell»  resembling  toucocytes  may  be  present  in  large  nnm- 
t,  and  larger  and  smaller  cells  in  a  condition  of  fatty  dcgeueration,  or 
oiitaiuiiig  pigment,  are  oft«n  seen.  The  elongated  cells  lining  tliu  cav- 
rnous  veins  may  be  swollen  or  increased  In  number.  Not  infrequently 
irger  and  smaller  cells  are  founil  which  contain  stmutures  looking  somo- 
rhat  like  red  blood-cells.  In  some  cases,  particularly  in  scarlatina, 
lyperplssia  of  the  glomeruli  is  a  prominent  featorc.  In  some  caaee, 
lartioalarly  in  typhus  aud  recurrent  fevers,  the  cells  of  the  gloraemli 
indergo  marked  degenerative  changes,  so  that  they  may  form  small 
oftcned  areas  looking  like  little  abscesses.  8mall  necrotic  an^as,  often 
csociated  with  localized  suppuration,  are  sometimes  found  in  typhus 
nd  typhoid  fever,  scurlutlna,  etc.,  aud  may  l>e  due  to  infectious  emboli. 
U  the  primary  disease  runs  its  course,  the  swelling  of  thesp}e«n  sub- 
ides,  the  capsule  apjiears  wrinkle*!,  the  color  becomes  lighter,  and 
Dnatimes  the  organ  remains  for  »  long  time,  or  permanently,  small 
iDdcott. 

The  cause  of  these  marked  changes  in  the  spleen  in  infectious  dis- 
H^Bi  not  nnderetood.  It  seems  probable  that  they  are  due  to  the 
^^■nt  in  the  organ  of  some  delclcrious  materials  which  have  found 
WKSto  the  blood.  Whether  these  materials  are  bacteria,  or  product* 
f  tbfl  life  processes  of  bacteria,  or  something  entirely  apart  from  then, 
re  do  not  know.  Bacteria  have,  indeed,  in  many  leases  lieen  founil  in 
he  organ  under  these  conditions,  but  by  no  meann  with  the  frequeooy 
md  abundance  which  the  {wmnionuess  aud  prominence  of  the  Irsion 
rottid  lead  ns  to  expect  if  it  were  in  all  cases  dne  to  their  presence. 
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Snppnratii'e  SpUnilis  (Splenic  Absceaa). — 8mall  abEceaeea  maj  1 
found  ID  the  epleeu  as  the  result  of  minute  infectious  emboli,  and  the 
ma^  coiilesce  to  fomi  larger  absceBses:  but  larger  and  smaller  abeceed 
may  form  in  the  epieeu  without  evidence  of  their  embolic  origi 
Sometimes  the  entire  parenchyma  is  converted  into  a  soft,  necrotic,  pnr 
lent  mas3  surrounded  by  the  capsule,  it  is  mre  for  simple  iufarctio: 
to  remilt  in  abscess,  but  it  does  occasianally  occur.  Abscess  of  ll 
spleen  may  occur  from  tiie  propagation  of  a  suppurative  inflammatii 
to  the  organ  from  adjacent  parts;  fi-oni  jieri nephritic  abscesses,  ulo 
and  carcinoma  of  the  stomach,  etc.  Abscesses  of  the  spleen  may  opi 
into  the  peritoneal  cavity,  inducing  fatal  peritonitis,  or,  owing  to  t 
adhesive  inflammation,  the  opening  may  occur  into  the  post-peritone 
tissue,  into  the  pleural  cavity,  lung,  stomach,  intestines,  or  it  may  oi« 
on  the  surface.  On  the  other  hand,  the  contents  of  the  abscess  mi 
dry,  shrink,  and  become  incupsnlated  and  calcified.  Abscesses  mi 
occur  in  ulcerative  endocarditis.  pya;mia,  typhoid  fever,  and  more  rare 
in  intermittent  fever,  and  under  a  variety  of  other  conditions  whoi 
nature  is  unknown  to  us. 

Chronic  Indurative  Sphniiia  (Chronic  Splenic  Tumor). — The. 
may  be,  as  wo  have  already  seen,  a  new  formation  of  connective  tissue  i 
the  spleen  as  a  result  of  chronic  congestion  or  infarctions,  or  aboi 
abeceaaee.  But  there  is  a  more  diffuse  formation  of  connective  tissui 
usually  in  the  nature  of  an  hyperplasia,  which  occurs  under  a  variety  i 
conditions,  and  is  now  marked  and  extenbive,  and  again  comparative 
ill-defined.  It  ia  always  asBociated  with  more  or  less  extensive  changi 
in  the  parenchyma.  In  its  mosr  marked  form  it  is  found  in  chroni 
malarial  poisoning,  and  under  these  conditions  it  may  be  found  not  on] 
in  persons  who  have  suffered  from  rejieated  attacks  of  intermittent  fevei 
bnt  also  in  those  who  have  not  thus  suffered  but  have  resided  in  malt 
rial  regions.  The  enlarged  spleen  is  often  called  "  ague  cake."  Sim; 
lar  conditions,  though  usually  less  marked,  may  occur  in  congenital  aa 
acquired  syphilis,  from  prolonged  typhoid  fever,  and  as  a  resnlt  of  acul 
hyperplastic  splenitis  from  various  causes,  and  also  in  leuksemia  ua 
p  ae  n  d  0-1  en  k  lem  ia. 

The  gross  appearance  of  the  spleen  in  chronic  indurative  splenitl 
varies  greatly,  both  in  the  size  of  the  organ  and  in  the  appearance  of  tl| 
section.  The  spleen  may  be  enormously  enlarged  or  it  may  be  of  aboQ 
normal  size.  It  is  usually,  however,  enlarged.  The  capsule  is  nsuali^ 
more  or  less  thickened,  frequently  unevenly  so.  The  consistence^ 
usually  considerably  increased,  but  this  is  not  always  the  case.  Tb 
color  and  appearance  of  the  cut  surface  present  much  variation.  It  mu 
be  nearly  normal  or  it  may  be  grayish,  or  dark  brown,  or  nearly  blaol) 
The  color  may  be  uniform  or  the  surface  may  be  mottled.  The  g1omeral| 
may  be  scarcely  visible  or  very  prominent;  the  trabecule  are  iu  som 
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CMM  nearly  concealed  by  tliepiilp;  in  otlier^  tliey  are  large,  [ironiineut, 
and  ftbanOant,  so  thiit  tlie  aurfnce  'u  croHscd  in  iiU  tlireotioiM  \>j  an  inter- 
I  lacing  network  of  brondur  and  narrower  irrvgular  bunHs,  between  wliich 
fthe  red  or  brown  or  blackish  pnlp  lie§, 

Xot  lesa  varied  arc  the  niicroscoiiical  appearances  of  the  spleen  under 
I  Uieae  conditions.  In  one  fhiss  of  v-nscs.  there  i»  more  or  less  uniform 
I  hyp«rplaeia  of  botb  pnlp  nnd  interatitiul  liesiie.  The  pureuchyma  cells 
>  increasv<l  in  size  and  number;  there  may  bo  Bwelliug  and  prnliftra- 
I  tion  of  the  lining  colls  of  the  cavernous  veins  (see  Fig.  173).  Thv  rt'ti- 
I  oolum  of  the  pnlp.  aa  well  aa  that  of  the  glomeruli,  and  also  the  trnbe- 
t'enlv,  are  thickened.  In  nuotlier  claxs  of  cases,  the  thickening  of  the 
rreticular  and  trabecular  tissue,  cither  uniformly  or  in  patches,  is  the 
Ipromiuent  feature  (Fig.  173),  while  the  changes  in  the  jiulp  are  rather 
Kttcondary  nnd  atrophic.    In  both  forma,  irregular  pigmentation  U  fru- 


(laent,  the  pigment  particles  being  deposit«d  either  in  th«?  cells  of  the  pulp 
orglonieruli,  oriu  the  new-formed  interstitial  tissue  (Fig.  174).  Finally, 
therv  urc  all  intfrmediute  forms  of  indumtion  between  thow  described, 
and  the  changrs  arv  by  no  nx'-ans  uniform  iu  ihf  same  urgan.  When 
these  spleens  are  largo,  tboy  are  liable  to  displarcment. 

Stiphilitic  Spltnitin. — This  lesion  may  present  itself  a«  an  indurative 
proe^-ss  due  to  the  formation  of  new  connective  tissue,  and  present  uo 
•listtni't  morphological  characteristics,  lu  rare  ca^ea,  however,  gummata 
may  be  pivwnt  in  connection  with  th«  new  fibrouji  ti»tine;  then  the  na- 
tun*  of  the  lesion  becomes  evident. 

Tuhrrrnlar  S/thnilta. — This  lesion  is  secondary,  citht'r  to  tnben'iilar 
infiammatiou  in  some  other  part  of  the  &ody,  or  is  the  result  of  llio 
gvneni)  infection  in  acute  general  miliary  tuberculosis.  The  tnticrvles 
may  be  very  nnmerous  and  still  invisible  to  the  naked  eye,  or  they  may 
be  just  visible,  or  aslargcosapin's  head  or  therealwuts,  aod  very  thicklj 


strewn  through  the  organ  or  sparsely  scattered.     In  other  cases, 
tubercles  are  larger,  sotnetimes  as  large  as  a  pea,  and  they  are  then  nstit 
not  very  numerous.     Microscopically  tliey  present  the  ns«al  variet] 


Fla  178.~<2bbo>io  InrHmnu  Bfldcitib. 
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structure  :  sometimes  as  simple  tubercle  granula,  sometimes  as  congj 
menite  tiiborclea;  they  may  consist  simply  of  a  collection  of  small  spl 

roidal  cells,  or  there  may  be  larger  polyhedral  cells  and  giant  cells,  wi 


Showing  tUckentoK  of  the  tnheculu'  network  of  the  pulp,  with  pittraFnUtlon 

a  well-defined  i-eticulum.  Cheesy  degeneration  occurs  under  the  oeXi 
conditions.  Tubercle  bacilli  tire  usually  present,  particularly  in  themoi 
acute  forms,  sometimes  in  small,  sometimes  in  enormoiw  uumbes 
They  seem  to  be  especially  abundant  in  acute  general  miliary  tubercuT 
sis  of  children.  These  tubercles  may  be  formed  in  the  glomonili,  in  tl 
walls  of  the  smaller  arteries,  in  the  pulp  tissue,  and  in  the  trabeculfeol 


I 


THE    Sl-LI^EN.  385 

pspsiile.  Owing  to  the  peculiar  character  or  the  epWn  Ijgeuc,  the  enrlier 
stages  are  not  reoilily  recognized,  since  simple  oollectioiie  of  small  sphe- 
mtdal  cells  are  not  dietini-tly  outlined  Agaiuet  the  normal  tissue.  There 
is  rre<iiient]y  a  moderate  swelling  of  the  spleen,  owing  to  hypenemia 
lunl  hyperplasia  of  the  parenchyma. 

Peri»pl»nili». — Acvte  infimnmalioH  o(  the  capsule  of  the  »plcen  may 
■cur  as  a  part  of  a  general  or  localised  peritonitis,  or  ns  a  n-^ultof 
I  lesionti  of  the  spleen  itself,  such  as  infarctions,  ahscessee,  and  acuttr  liy* 
porploctic  inflammation.     Under  these  oouditions,  a  fibrinous  pellicle, 
with   more  or  less   pus,  may  be  formed  on   the  surface  of  the  organ. 
Chronic  ptriKpleHilia,  resulting  in  the  jiroduction  of  new  conneetiTe  tis- 
sue, either  in  patches  or  as  a  more  or  less  general  thiokcning  of  ihv  ra]K 
'•Die.  is  of  (retjueut  occurrence.     It  may  follow  acute  inflammation  of 
r  Uie  capsule,  or  be  a  part  of  gcDcrnl  or   localized  chronic  peritonitis 
It  is  common  in  connection  with  chronic  indurative  splenitis,  and  il  may 
occiir  from  unknown  causes.     Sometimes  the  capsule  is  three  ur  four 
mm.  in  thickness  over  a  considerable  area;  sometimes  very  small  nudnlar 
thickenings  or  pupillary  projections  occur.     As  a  result  of  this  process, 
wlhesions.  ttometimes  very  eztensiTe.  may  form  between  the  spleen  ani) 
atljacent  parts.     The  thickene<l  capsule  is  sometimes  more  or  less  exten- 
■ively  calcified. 

AHrrationf  of  Ihf  SpUen  in  L'uttpinin  and  Psevdo-Ltutantia. — Tlio 
leaions  of  the  epieen  are  essentially  the  same  under  both  of  thc»e  con- 
ditioOB.  They  consist,  in  general,  of  an  hyperplasia,  sometimes  most 
narked  in  one,  sometimes  in  another  of  the  structural  elemental  of  the 
organ,  bat  usually  they  all  jmrticipate  in  the  aherolioDs.  Thv  change* 
which  occur  in  the  earlier  stages  are  but  little  known.  The  gross  ap> 
MrsDces  of  the  spleen,  as  we  find  them  in  persons  dying  of  either  of  the 
K^boTediaeases,  present  considerable  variation.  They  are  usually  enlarged, 
i  Bometimesarti  tenor  flftecn  limes  the  normal  siu>.  They  arv  UKually 
har<i,  hut  are  nimetimes  of  the  ordinary  consistence,  or  softer.  The 
eapsnle  is  usually  thickencil  and  rough.  The  section  of  the  spleen  may 
Iw  of  a  uniform  dark-red  color,  but  it  is  more  frequently  mottled  re<!  and 
gray.  Sometimes  the  glomeruli  are  inconspicuous,  hut  they  are  veiy 
often  eulargeil  and  prominent.  They  may  lie  two  to  four  mm.  in  dia- 
meter, and,  owing  lo  an  infillrntion  of  the  arterial  fheaths  with  lymph 
tetlls,  may  appear  to  the  naked  eye  as  grayish,  round  or  elongated  bodies, 
irranged  aloo};  branching  interrupted  grayish  streaks.  The  trabecula 
nay  be  greatly  thickened,  as  also  the  reticulum  of  the  pulp,  so  as  to  lie 
•vident  to  the  naked  eye.  Kmwu  or  hiaek  [lignumt  may  he  ciilleeted 
■louud  tho  glomeruli  or  in  the  pulp.  Iliemorrhagic  infarctions  or  cir- 
bim«:rib«d  citra  vasal  ions  of  blood  may  further  complicate  the  picture. 
Microscopically  the  appearances  arc  essentially  the  sAine  as  tboae 
Bbon  deKribeil  in  acute  hy|>erplasiM  and  in  chronio  ilitwitili|L^^IBitM, 
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depenijing  upon  the  stage  and  variety  of  the  disease.  Uwing  to  the  | 
BJze  which  some  of  these  spleens  attain,  they  are  liable  to  displacen 
and  they  may  interfere  by  pressure  with  the  functions  of  iieighbo 
organs. 

DEGENEBATIVE   CHAN0E8   IK   THE   SPLEEN. 

A/roji/ii/. — The  spleen  may  become  atrophied  in  old  age;  as  a  n 
of  prolonged  cachexia;,  and  in  connection  with  profound  and  peraij 
anemia;  or,  more  rarely,  from  unknown  causes.  The  capsule  ma 
wrinkled  and  thickened,  the  color  pale,  the  trabeeula  promfneut, 
consistency  increased.  The  change  is  largely  in  the  pulp,  whose  pa 
chyma  cells  are  decreased  in  number. 

Amyloid  Degeneration. — This  degeneration  may  alfect  the  glome 
or  the  pulp  tissue,  or  both  together.  When  confined  to  the  glome: 
the  spleen  may  or  may  not  be  enlarged,  and  the  cut  surface  is  mor 
less  abundantly  sprinkled  with  round  or  elongated  translncent  bo 
resembling  considerably  in  general  appearance  the  grains  of  boiled  si 
These  ore  the  waxy  glomeruli.  Such  spleens  are  often  called  '■! 
spleens."  Microscopical  examination  shows  that  the  degeneratio 
confined  to  the  walls  of  the  arteries,  capillaries,  and  reticulnm  of 
glomeruli,  with  atrophy  and  disappearance  of  the  lymphoid  cells. 

In  other  cases,  either  with  or  without  involvement  of  the  gloraet 
there  is  waxy  degeneration  of  the  hSood-vessels  and  reticulum  uf 
pulp,  which  may  occur  in  patches  or  be  general  and  more  or  leea 
ceasive.  If  the  alteration  is  general  and  considerable,  the  spleei 
enlarged,  its  edges  rounded,  its  consistence  increased.  On  section. 
appears  translucent,  and  the  distribution  of  the  degenerated  areas  mai 
readily  seen  by  holding  a  thin  slice  up  to  the  light.  The  spleen  tnaj 
alone  affected,  or  there  may  be  similar  degenerations  in  other  orga 
The  general  conditions  under  which  this  lesion  occurs,  and  the  metb> 
of  staining  and  studying,  are  given  on  page  CG. 

Pigiiientatimt  of  the  spleen  may  occur  as  the  result  of  the  decoo^ 
sition  of  hiemoglobin  in  the  organ  under  a  great  variety  of  conditit^ 
thns  after  hiemorrhagic  infarctions,  small  multiple  haemorrhages,  aoi 
hyperplastic  splenitis,  etc.  Or  the  pigment  may  be  anthracotie  and, 
brought  to  the  organs  from  the  lungs  or  bronchial  glands  (see  page  S 
Bile  pigment  may  also  be  deposited  In  the  spleen  in  jaundice.  The  n 
ment  may  lie  in  the  walls  of  tlie  smaller  arteries,  in  the  cells  and  rctii 
lum  of  the  pulp,  or  free  in  the  latter  tissue,  or  in  the  follicles.  IK 
nsually  quite  unevenly  distributed.  The  pigment  may  be  red,  brod 
or  black.  According  to  Weigert,  anthracotie  pigment  may  be  aomotiifi 
seen  with  the  naked  eye  in  the  periphery  of  the  glomeruli,  as  d 
crescents. 
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TUMORS. 

Primary  tumors  of  the  spleen  are  rare.  Smn]]  fibromata,  sarcomata, 
and  cavernous  angiomata  sometimes  occur.  Sarcomata  and  carcinomata 
may  occur  in  the  spleen  secondarily  either  as  metastatic  tumors  or  by 
extension  from  some  adjacent  part,  as  the  stomach.  Dermoid  cysts  are 
described,  but  are  rare.  Other  larjrer  and  smaller  cysts,  whose  mode  of 
origin  is  in  most  cases  obscure,  not  infrequently  occur. 

PARASITES. 

Pentastomum  denticxihttum  is  not  infrequently  found  in  the  spleen, 
usually  incapsulated  and  calcified.  Cysticercus  is  rare.  Echinococcus 
is  occasionally  found,  and,  if  the  cysts  are  large  or  numerous,  may  cause 
Diore  or  less  extensive  atrophy  of  the  organ. 

Various  forms  of  bacteria  have  been  found  in  the  spleen.  Micrococci 
havel)een  found  in  pyaemia,  small  pox,  ulcerative  endocarditis,  diphtheria, 
and  under  other  conditions.  The  HaciUus  anthraris  occurs  here  in  an- 
thrax; the  /y.  tuherculosiH  in  tubercular  inflammation;  and  bacilli  have 
been  described  in  typhoid  fever.  Spiroch(Pte  Ubermeieri  may  be  found  in 
relapsing  fever. 

MALFORMATIONS   AND    DISPLACEMENTS. 


The  spleen  may  be  absent  in  acephalous  monsters,  and  with  defective 
development  of  other  abdominal  viscera.  Very  rarely  it  is  absent  in 
persons  who  are  otherwise  perfectly  developed.  Small  accessory  spleens 
from  the  size  of  a  hazelnut  to  that  of  a  walnut  are  not  infrequent. 
They  usually  lie  close  to  the  spleen,  but  may  be  considerably  removed 
from  it;  thus  they  have  been  found  imbedded  in  the  head  of  the  pan- 
crea**.  Two  spleens  of  al>out  equal  size  have  been  observed.  The  f<»rm 
of  the  spleen  is  subject  to  considerable  variation.  It  may  be  made  up 
of  several  distinct  lobes.  It  may  be  displaced  congeuitally  or  as  the  re- 
sult of  disease.  It  may  be  on  the  right  side  in  transposition  of  the  vis- 
cera. As  the  result  of  congenital  defects  in  the  diaphnigm.  the  spleen 
may  )>e  found  in  the  thorax;  or  in  deficient  closure  of  the  abdominal 
wall  it  may,  together  with  other  abdominal  viscera,  Ik*  found  nut  side  of 
the  UkIv. 

The  spleen  mayl)e  pressed  downward  by  any  increase  in  thr  contents 
of  the  thonix.  It  mav  1k»  fastened  bv  adhesions  to  tiie  concave  surface 
of  the  diaphnigm,  so  that  its  long  axis  is  ni'arly  horizontal  instead  of 
vertical.  It  may  be  displaivd  by  changes  in  the  contents  of  tin*  alnlomi- 
nal  cavity.  If  the  organ  is  increased  in  size,  it  friMjuently  l)ecomes 
tilted,  so  that  its  lower  border  reaches  the  rij:ht  iliac  region.  If  the 
ligaments  are  too  long  congeuitally,  or  if  they  are  lengthened  by  trac- 
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tioD,  and  if  the  organ  is  at  the  same  time  increased  in  weight,  it 
become  very  movable.  It  may  sink  downward  with  its  hilos  ti 
upward;  or  it  may  be  rotated  on  its  axis,  and,  owing  to  torsion  o 
vessels  thus  produced,  the  organ  may  atrophy;  or  the  pressure  o 
ligaments  and  vessels  across  the  duodenum  may  cause  occlusion  c 
gut. 


THE  pa:s^ci{eas. 


The  diseased  of  the  pancreas  are,  so  far  as  we  know,  with  a  few  ex- 
ceptions, of  no  great  practical  importance;  that  it;,  they  do  not  often 
give  rise  to  symptoms  of  disease  or  cause*  death,  hut  the  lesions  are  fountl 
in  the  hodies  of  persons  dead  from  other  diseases.  It  is  probahle,  how- 
ever, that  in  many  cases  their  apparent  insignificance  is  ilue  to  our  lack 
of  knowledge  of  the  interference  with  functions  which  lesions  of  the 
gland  induce,  and  to  the  incomplete  examination  of  the  pancreas  which 
is  so  c.>nimon  at  autopsies. 

//(gmorrhaffe  into  the  substance  of  the  pancreas  may  occur  as  the  n*- 
sult  of  injury;  in  the  hsemorrhagic  diathesis;  in  connection  with  valvular 
diseases  of  the  heart  or  interference  with  the  portal  cir(*ulation;  or  in 
connection  with  extensive  fatty  degeneration  and  fat  nerroHis  of  the 
organ.  Such  haemorrhages  may  be  minute  or  extennive.  Several  caM's 
of  sudden  death  are  recordcHl  in  which  the  only  discoverable  li*rtion  wim 
an  extensive  hsemorrhage  into  the  substance  of  the  gland  and  the  tiNNUo 
alM>ut  it.  In  these  cases  it  has  l>een  assumed  that  death  was  cauM'd  by 
interference  with  the  heart's  action,  through  i>ressu re  on  the  »olar  plexuN 
and  semilunar  ganglion,  but  it  may  be  due  to  other  niUHCH  (*«(-«•  In*1ow,  Knt 
Necrosis).  The  hneniorrhage  may  be  mfxleratt*  and  liniiti*d  to  th<*  pan- 
creas, or  it  may  extend  into  the  sub|»eritoni-H]  tin^ui*  for  a  fOhHidiTable 
distance. 

Iliemorrhage  of  the  pancreas  may  \m:  tMMfcifkU^tl  with  m-ute  i  n  flam  ma- 
tory  changes  and  with  more  or  lesi*  exten-ive  ffnntjr^nr  of  tht*  ori^im. 
The  gangrenous  pancreas  may  l>e  more  or  Ur*4  infaptiiiUti'd:  it  nmy  Ih', 
bathed  in  pus,  in  the  alidominal  cavity;  it  may,  liv  iil'erution  fif  thf  in- 
t est inal  wall,  get  into  the  gut  and  lie  dii'* harmed  with  otiicr  ifit<'«tiiiMl 
contents. 

In  some  ca^s  of  typhoid  f*fver,  pyflpmia,  yellow  f«'*ir,  »ri*I  of  h^T  »#iit<i 
infectious  diseases,  the  pancreaM  i;^  t^^A^  4wo.li*n.  nnd  fi'd^'mn'oiM.      Mv  ro 
scopically  the  mo:>t  prominent  I^^ion  i«  a  'wi'Iliriif  And   ondiM*  \gfnuH\n 
tion  of  the  glandular  epithehnm,  and   riVf#^r;vrrMA      Thi<  'oiidition  i« 
known  aa  Paremckifmntou*  Paitrr^fiUhn. 
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Suppurative  Pancreatitis  is  not  very  noiumon,  and  may  be  pria 
or  due  to  the  exteiieioti  of  a  suppurative  influiTimatioii  from  adjacen 
distant  parts  of  the  body.  There  may  be  a  diffuse  iuSltration  of 
organ,  with  pus  colls  or  larger  and  smaller  abscesses.  The  abscesses  I 
open  into  the  gastro-intpstinal  canal  or  into  the  peritoneal  cavity.  ' 
causes  of  primary  suppurative  pancreatitis  are  often  most  obscare. 
may  be  associated  with  fat  necrosis  and  with  hiemorrhagc  and  gangr 
of  the  pancreas. 

Chronic  Interstitial  Pancreatitis  (Cirrhoais  of  the  Pancreas). — 1 
lesion  consists  in  an  increase  of  interstitial  connective  tissue,  which  i 
be  general  or  confined  to  some  particular  portion  of  the  gland.  ' 
organ  is  sometimes  enlarged,  sometimes  smaller  than  normal.  Ii 
nsiially  dense  and  hard;  secondary  atrophy  of  the  parenchyma  reguli 
occurs,  It  may  be  due  to  chronic  inflammatory  processes  in  the  vicir 
of  the  organ. 

Syphilitic  Inflammation. — Chronic  interstitial  pancreatitis  is  i 
quently  found  in  congenital  syphilis  of  the  new-born,  and  the  gross  i 
microBGopical  lesions  are  similar  to  those  above  described.  It  is  not  d 
nitely  established  whether  or  not  a  simtlnr  lesion  may  be  caused 
acquired  syphilis.  Gummata  are  very  rare  in  the  pancreas,  but  hi 
been  described  in  congenital  syphilis  in  very  young  children. 

Tubercular  Inflamritatioa. — Larger  and  smaller  tubercles  and  tut 
cular,  cheesy  nodnles  arc  occasionally  found  in  the  pancreas  in  connect! 
with  acute  general  miliary  tubercuiosia  or  with  tubercular  in&ammati 
in  some  other  organ,  particularly  with  that  of  adjacent  lymph  nod 
the  lungs,  and  the  intestine. 

DEGENEHATIVE   CHAXGES    IN   THE    PANCREAS.  i 

Atrophy  of  the  paucreas  may  occur  in  old  age,  and  as  a  resulfe 
pressure  from  tumors  or  other  adjacent  structures.  Marked  atrophy) 
the  pancreas  is  found  in  a  certain  proportion  of  cases  of  diabetes  m 
litus,  but  it  is  not  constant. 

Fatty  DeyeneratioH  of  the  parenchyma  cells  may  occur,  and  in  ao 
cases  is  so  extensive  as  to  lead  to  nearly  complete  destruction  of  tli 
protoplasm. 

Fatty  Infiltration,  which  should  be  distinguished  from  fatty  degn 
ration,  consists  in  the  accumulation  of  fat  in  the  interstitial  tissue  of  I 
gland.  This  may  be  so  e.^cessive  as  to  cause  nearly  entire  destructioQj 
the  gland  stnictures.  Under  these  conditions,  the  outline  of  the  orgj 
may  be  preserved,  the  fat  being  inclosed  by  the  capsule,  , 

Amyloid  Degeneration. — This  usually  occurs  in  connection  wi^ 
similar  degeneration  in  other  organs,  and  is  confined  to  the  walls  of  f| 
blood-vessels  and  the  interstitial  tissue.  j 

Fat  Necrosis. — A  very  peculiar  lesion  of  the  fat   tissue,  most  fi^ 
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qaentlv  seen  in  the  tut  tiesue  ubout  the  pancreas  or  between  its  lot)iil<>M, 
but  sometimes  in  fut  tisane  in  other  parts  of  the  body,  has  Iveoii  u  fi-w 
times  described  »nd  called  fat  necrosis.  White  or  yellowish  nmlnlctt, 
Tarj'ing  from  the  size  of  a  prn's  bead  to  that  of  a  pea  or  larger,  art'  itt-t'ii 
imbedded  in  the  fat,  the  central  portion  being  often  soft  and  gninitnia 
and  readily  squeezed  out.  They  are  sometimes  calcified  and  xonu'times 
surroimdetl  by  ii  connective-tissue  capsule.  Microscopicul  t'xamiiiutiMn 
shows  degeneration  and  disintegration  of  the  fat  tissue  (Fig.  175),  Tliey 
are  most  frequently  fonnd  in  mara«matic  }>ersonii.  When  the  ieoion  is 
extensive,  according  to  Bulser.  it  may  cause  death  either  directly  or  by 
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inducing  hieniorrhaiie.     ^imv  of  tlnf  '■\t'-n'ivi-  hi<'iii»rrhitff<- 
pancrea^,  alMvt  mentione'l.  may  l>e --aiixfl  in  tin*  wiiy.' 

TllCfH-, 

CiirriHOiua/a  are  the  m'»?t  cimiiion  and  iiri(i'»rlurii  nt  i|i" 
the  {Mtncreas.  They  marWj>rimary  ur  t^'Hiwi^ry.  I'mn^f 
tnata  are  mo*t  frequently  f*.und    u  i\f  hi-ad  '.f  !t.<-  ■.rj-ai.,  l.n' 

'  For  a detsikd  i^iOM'ivmi'/ti  -it  w  <ii*-  UitlaiiitiiaiVrii   lii iK'it rliigf    ^ , 
fat   DCCrrMi*  ■•{  itw  {aorTraa.  «iili  iiiKiviXr^fili}     '•/ticiJ'  /-'•'.     Mi'I-IIi'm 
LertUR  for  !«■  f*  '  .4"jM.   I'«..r.«t.-.i        -|..i»viwi.i    N' •   i-'tk 
Bodctj.  int. 
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in  other  parts.  The  hard  or  Bcirrhous  form  ia  most  common,  but  o* 
sionally  soft  anti  succulent  nnd  colloid  forms  are  found.  They 
liable  to  involve  adjacent  parts  by  continuous  growth,  &nd  may  f< 
metastases  in  the  liver,  adjacent  lymph  nodes,  etc.  Secondary  ciircino 
in  the  pancreas  may  occur  in  carcinoma  of  the  fltomuch,  duodenum,  i 
thegali  ducts  and  gall  bladder.  Asa  result  of  carcinoma  of  ihepancn 
aside  from  the  extension  of  the  growth,  there  may  bi-  pressure  on 
ductus choledochus,  with  jaundice;  or  on  the  pancreaticdnct,  withcyi 
dilatation;  or  pressure  on  the  duodenum,  with  stenosis  of  the  gut; 
pressure  on  the  vena  cava,  or  portal  vein,  or  superior  mesenteric  vt 
etc..  with  disturbances  of  the  circulation. 

Conerelionx  of  carbonate  and  phosphate  of  lime  arc  frequently  fou 
in  the  pancreatic  ducts.  They  are  usually  multiple,  small,  whiti 
smooth,  or  of  rough  and  irregular  shape.  Sometimes,  however,  tl 
reach  a  diameter  of  more  than  an  inch.  They  consist  chiefly  of  calcii 
phosphate  and  carbonate.  Besides  these  free  concretions,  the  walls 
the  ducts  are  sometimes  incrusted  with  salts  of  lime.  Such  concretif 
may  produce  dilatation  of  the  pancreatic  ducts  and  large  cysts,  or  m< 
rarely  abscesses. 

Foreign  Bodiea. — Gall  stones  sometimes  find  their  way  into  the  pi 
creatic  duct.  Ascarides  have  been  found  in  the  ducts  in  a  considers! 
number  of  cases. 

DdiilatioH  of  the  pancreatic  ducts  and  the  formation  of  cysts  ta 
place  in  several  different  ways. 

1.  The  entire  duct  may  undergo  a  uniform  cylindrical  dilatati^ 
"W^ith  this  cylindrical  dilatation  we  sometimes  find  associated  small  ai 
culi,  I 

2.  There  may  be  sacculated  dilatations  at  some  point  in  the  dud 
These  dilatations  form  cysts  of  large  size,  as  large  even  as  a  child's  he4 
Their  walls  frequently  undergo  degeneration  and  calcification.  The 
cysts  often  become  tilled  with  blood,  and  may  then  be  mistaken  for  i 


3.  The  small  branches  of  the  pancreatic  duct  may  be  dilated  so 
to  form  a  number  of  smalt  cysts.  These  cysts  are  filled  with  sorni 
mucus,  pus,  or  a  thick,  cheesy  material. 

MALFOBM-iTlONS   AND    DISPLACEMENTS. 

The  pancreas  may  be  entirely  absent  in  anencephalous  and  doal| 
monsters,  and  in  congenital  umbilical  heriiife.  The  pancreatic  duct  n 
be  double;  it  may  open  into  the  duodenum  at  some  distance  from  i 
biliary  duct,  or  into  the  stomach.  The  head  of  the  pancreas  may  be  a 
duly  developed,  and  sometimes  even  completely  separated  from  the  n 
of  the  organ,  opening  into  the  duodenum  with  a  duct  of  its  own.     Ocol 
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•ioDally  there  is  a  small  accessory  pancreas  situated  beneath  the  serosa  of 
the  duodenum  or  stomach. 

The  pancreas  is  so  firmly  bound  down  that  its  position  is  not  often 
changed.     Sometimes,  howeTer,  it  is  found  pressed  downward  by  tight 
lacing,  displaced  by  aneurisms,  or  contained  in  umbilical  and  diaphragm- 
atic hernite. 
30 


NFLAMMATIOy. 

Thia  oouditiori  is  most  freqnent  and  important  id  the  parotid. 
epidemic  disease  kuown  as  mumps  is  most  frequently  conGnei]  to 
parotid  gland  of  one  side,  but  the  submaxillar}'  and  sublingtial  ma 
at  the  same  time  involved.  The  gland  is  swollen  and  there  is  o 
oedema  of  thti  mucous  membrane  of  the  mouth  and  pharynx.  ^ 
little  is  known  of  the  actual  minute  changes  which  the  gland  nnder 
in  this  diseaee. 

Acute  parotiditis  occasionally  occurs  as  a  secondary  lesion  in  a  vai 
of  diseases,  as  in  typhoid  and  scarlet  fever,  pyasmia,  pneumonia,  < 
aud  by  propagation  of  inflammation  from  the  mouth.  Under  these* 
ditions  the  inflammation  is  usually  suppurative,  aud  frequently  rei 
in  abscess  or  sloughing.  The  interstitial  tissue  of  the  gland  is  mon 
less  densely  infiltrated  with  pus  cells,  and  the  parenchyma  cells  i 
undergo  fatty  degeneration  and  disintegration.  The  inflammation  i 
be  confined  to  the  gland  or  it  may  spread  to  adjacent  parts,  sometil 
causing  much  destruction  of  tissue,,  aud  may  give  rise  to  inflammsl 
of  the  brain  or  of  the  inner  ear,  or  even  to  metastatic  pyaamic  abaco 
in  different  parts  of  the  body.  Healing  may  occur,  with  the  format 
of  salivary  fistula.  | 

The  submaxillary  gland  may  be  involved  with  the  parotid  in  the« 
purative  inflammation. 

Acute  suppurative  inflammation  of  the  connective  tissne  about 
aubmaxitlarij  gland  is  sometimes  of  serious  import.  Sloughing  and  g 
grene  may  occur,  and  are  apt  to  spread  to  adjacent  parts,  SepticffiH 
cedema  of  the  glottis,  or  pneumonia  may  complicate  the  process  I 
cause  death. 

The  sublingual  gland  is  not  often  the  scat  of  inflammation. 

Chronic,  inflammation,  leading  to  the  formation  of  dense  interBtH 
tissue,  sometimes  occurs  in  the  salivary  glands.     This  may  occur  t 
self  or  follow  an  acute  inflammation. 
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The  Excretory  Ducts  ot  the  saliyary  glands  may  become  inflamed  from 
the  presence  of  foreign  bodies  or  of  concretions  formed  in  them.  They 
may  become  occluded  from  the  presence  of  calculi  or  as  the  result  of 
inflammation,  and  may  thus  become  widely  dilated  both  in  the  main 
branches  and  inlthe  finer  ramifications.  The  dilatation  of  Wharton's 
duct  to  form  larger  and  smaller  cysts  containing  salivary  fiuid,  some- 
times gives  rise  to  very  large  and  troublesome  tumors  which  constitute 
one  of  the  forms  of  rnnula. 

TUMORS. 

Fibromata  are  of  occasional  occurrence  in  the  parotid.  Chondromain, 
sarcomata  and  fibro-sarcomata,  and  myxomata,  or  more  frequently  mixed 
tumors  formed  of  varied  combinations  of  these^  are  of  frequent  occur- 
rence in  the  parotid,  and  of  occasional  occurrence  in  the  submaxillary 
gland.  These  complex  or  mixed  tumors  are  of  more  frequent  occurrence 
in  these  glands  than  in  any  other  part  of  the  body,  except  possibly  the 
ovary.  They  are  sometimes  rendered  still  more  compliciitcd  in  structure 
by  a  partially  atypical  glandular  growth  lending  them  an  iMlenomatous 
character,  and  by  the  formation  of  cysts.  Or  they  may  present  in  parts 
a  distinctly  carcinomatous  character. 

Fibrosarcoma  and  mela no-sarcoma  have  licen  <h»scriJKf<l.  Primary 
carcinoma  of  these  glands  is  very  rare. 

One  case  of  rhabdomyoma  of  the  parotid  gland,  with  evidences  of  aty- 
pical development  of  portions  of  the  gland,  has  lN*en  described  by  onft 
of  us.' 

PARASlTKft. 

EchinococcHs  has  been  observed  in  the  {Hirotid  inland. 


'  Prudden,  "  Rhabdomyoma  of  thf  Famri<l  ftUnd  "     Aiiii-riniri  Journal   of  tUn 
Medical  Scieofv^.  April,  l^i 
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Hypercemia  of  tlie  thyroid  gland,  often  accompanied  by  condideral 
enlargement  of  the  organ,  may  be  the  result  of  valvular  disease  of  t 
heart;  it  occurs  in  Basedow's  disease;  it  may  be  temporary  or  pern 
nent,  and  in  the  latter  case  may  give  rise  to  the  formation  of  new  cc 
nective  tissue.  Hfemorrhages  may  occur,  causing  pigmentation  of  t 
organ. 

Inflammation  of  the  thyroid  gland  is  not  very  common,  and  m 
occur  from  a  variety  of  causes.  It  may  result  in  the  formation  of  hirg 
and  smaller  abscesses,  or  in  the  production  of  new  connective  tissi 
Tubercular  inflammation,  with  the  formation  of  miliary  tubercles,  is 
infrequent  occurrence.  Syphilitic  inflammatioiiy  with  the  formation 
gummata,  has  been  described,  but  is  rare. 

Degeneration,  —  Colloid  degeneration  of  the  epithelial  cells  of  t 
gland,  and  the  filling  of  the  alveoli  with  colloid  material,  is  of  comm< 
occurrence,  and  when  occurring  in  moderate  degree  may  be  regarded 
a  normal  event,  since  a  certain  amount  of  this  change  is  found  in  mai 
otherwise  apparently  normal  glands.  It  may  occur,  however,  to  such  i 
extent  as  to  constitute  a  lesion  (see  below). 

Amyloid  degeneration,  particularly  of  the  blood-vessels,  is  of  infr 
quent  occurrence. 

TUMORS. 

Among  the  most  important  of  the  lesions  of  the  thyroid  is  the  enlarg 
ment  of  the  organ  commonly  known  as  the  goitre  or  struma.  Tl 
enlargement  of  the  gland  may  occur  in  several  different  ways,  and  i 
only  a  part  of  the  cases  is  to  be  considered  as  a  tumor.  Thus,  a  simpi 
hyperemia  may,  as  above  stated,  cause  considerable  enlargement  of  th 
organ,  and  this  is  sometimes  called  Struma  hyperiemica.  The  true  goitn 
however,  consists  in  the  enlargement  of  the  old  and  the  formation  ( 
new  gland  alveoli,  while  with  these  changes  there  is  very  frequently  assc 
ciated  a  greater  or  less  amount  of  colloid  degeneration.  When  there  i 
new  formation  of  gland  tissue,  the  growth  has  the  character  of  an  adt 
noma.  The  liyperplasia  may  occur  diffusely,  so  that  the  whole  gland  i 
more  or  less  enlarged:  or  it  may  occur  in  the  form  of  circumscribe^ 
nodules.     AVhen   the   colloid   degeneration  is  prominent,  so   that   th 
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tumor  has  a  gelatinous  look,  it  is  called  colloid  struma.    Accumulations 
of  fluidy  bloody  colloid,  etc.,  in  the  old  or  new-formed  alveoli,  may  cause 
dilatation  and  atrophy  of  the  walls  of  the  alveoli,  so  that  cysts,  some- 
times of  large  size,  are  formed.     Thus  occurs  the  cystic  struma.     Again, 
the  blood-vessels  may  undergo  marked  dilatation,  so  that  we  may  have 
a  telangiectatic  struma;  or  cavernous  angiomata  may  form  witiiin  them. 
Very  frequently  all  these  varieties  of  lesions  are  present  in  the  same  goitre. 
The  appearances  may  be  rendered  still  more  complex  by  the  occurrence 
of  haemorrhages  and  pigmentation,  calcification,  purulent  or  indurative 
inflammation,  and  by  the  not  very  infrequent  association  with  carcinoma 
and  sarcoma.     The  cause  of  goitre  is  not  well  understood.     The  growth 
is,  an  a  rule,  slow,  but  occasionally  a  very  rapid  enlargement  occurs  as  v 
the  result  of  a  sudden  increase  of  the  colloid  degeneration.     In  many  "^^ 
cases,  even  very  large  goitres  give  rise  to  but  moderate  inconvenience,  -^ 
but  they  may  assume  great  significance  by  incroaching  upon  neighbor- O 
ing  parU.     Thus  deatli  may  be  caused  by  pressure  on  the  trachea,  oeso- 
phagus, or  on  the  large  vessels. 

Sarcoma,  either  spheroidal  or  spindle-celled,  may  occur  as  primary 
tumors  in  t)ie  thyroid,  either  in  otherwise  normal  glands  or  in  connec- 
tion witli  struma.  Melano-sarcomi  lias  been  observed.  Secondary  sar- 
comata  are  rare. 

Primary  carcinoma,  both  glandular  and  scirrhous,  occurs  in  the  thy- 
roifl,  and,  particularly  in  the  softer  forms,  may  spread  to  adjacent  parts, 
and  occasionally  form  distant  metastases. 

PARASITES. 

Erhinococrus  cysts  have  been  found  in  the  thyroid. 

The  thyroid  gland  is  sometimes  very  small,  either  as  the  result  of 
atrophy  or  as  a  congenital  deficiency.  This  is  most  marked  in  the  con- 
dition called  myxcedema  (see  below). 

MYXCEDEMA. 

This  disease  occurs  most  frequently  in  middle-aged  women,  and  its 
oause  is  unknown.  The  skin  of  the  face  is  apt  to  be  swollen  and  waxy, 
causing  a  peculiar  and  rather  characteristic  appearance  of  the  features. 
The  skin  of  the  body  is  apt  to  be  dry  and  rough,  and  the  hair  may  fall 
out.  Perspiration  is,  as  a  rule,  diminished.  The  mental  condition  is 
dull,  and  loss  of  memory  and  insanity  may  occur.  Bodily  inrtvement  and 
speech  are  apt  to  \\e  impaired. 

The  fat  tissues  may  be  atrophic,  and  the  subcutaneous  tissue  has  )>een 
shown  in  some,  though  not  all,  of  the  cases  to  contain  an  unusual  amount 
of  mucin.  In  some  cases,  the  fibres  of  the  upper  layers  of  the  eorium  are 
crowded  apart  by  fluid. 
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The  most  marked  and  coneUnt  lesion  in  this  disease  is  an  atropbii 
condition  of  the  thyroid  gland.  Tho  parenchyma  of  the  gland  la  moi^ 
or  less  completely  replaced  by  fibrillar  connective  tissne  and  by  nsw 
formed  reticnlar  tissue  reeerabliug  the  lymphatic  tissue  of  the  lympl 
nodoH. 

The  general  appearance  of  the  atrophied  thyroid  gland  is  shown  ii 
Fig.  176. 

In  a.  case  reported  by  Hun,  which  one  of  as  has  examined,  the  lobe: 
of  the  thyroid  measured  less  than  one-half  of  an  inch  in  diameter,  anc 
tho  entire  gland  weighed  only  about  7  "^  gm   (112  grains) 

In  add  t  on  to  tl  e  les  on  of  the  thyro  d  there  are  ipt  to  bo  chroai( 
endarter  t  s  and  cl  roni  1  ffuse  nepbnt  s  lu  some  cases  there  ia  ar 
accnmulat  on  of  small  sj  hero  dal  cells  abont  the  s  nailer  blood-vessels  in 
Tarioi  s  partb  of  tl  e  bodj    and  aleti  pcteeh  al  1  temurrhages 


peripberiH. 


While  the  atrophy  of  the  thyroid  is  the  most  marked  and  frequent 
lesion  in  this  disease,  our  lack  of  knowledge  alwut  the  function  of  this  i 
gland  prevents  a  definite  conception  as  to  the  relationship  of  this  change  ( 
to  the  Bymptoms.  j 

By  the  destruction  of  the  thyroid  from  disease,  or  as  the  result  on 
its  removal  in  men  and  animals,  a  condition  considerably  resembling^ 
myxedema  is  apt  to  be  induced. 

Mys(£dema  appears  to  be  identical  with  that  oondition  whicb  ha» 
been  described  as  cachexia  ^Irumipriva.' 

'  FordcUileddeHcHptioQsof  myxtcdema.  and  Ibe  literature,  aee  Sun  and  Pruttden, 
"  Myicpdems,"  Am.  Jour.  Med.  Sciences.  July  and  August,  1888,  and  "Report  on 
Myxcedema"  in  Supplement  to  vol.  xxl.  Clinical  Society  TntDioctJoas,  London,  1968. , 
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THYMUS  GLAND. 

The  thymns  occasionally  but  not  nsnally  persists  until  youth  or  mid- 
dle age  instead  of  undergoing  the  usual  developmental  atrophy. 

Small  hmnwrrhages  are  described  in  the  thymus  of  young  children  as 
the  result  of  venous  congestion  in  asphyxia,  etc.  They  may  also  occur 
in  the  hsemorrhagic  diathesis. 

Suppurative  Inflammation  of  the  thymus  is  of  occasional  occurrence, 
and  is  usually  secondary  to  a  similar  inflammatory  process  in  some  other 
part  of  the  body. 

Tubercular  and  syphilitic  inflammation  of  the  thymus  are  described. 
The  sarcomata  are  the  most  common  tumors  of  the  thymus. 


THE    SUPRAREIsfAL    CAPSULES. 


MALFORMATIONS. 


lu  acephalic  and  other  mousters^  tlie  suprarenal  capsules  may 
atrophied  or  entirely  absent.  Sometimes  in  well-formed  adults  th 
organs  cannot  be  discovered. 

There  may  be  little  rounded  nodules  loosely  attached  to  the  surf: 
of  the  capsules  and  having  the  same  structure. 

If  one  of  the  kidneys  is  absent  or  in  an  abnormal  position,  its  sup 
renal  capsule  usually  retains  its  proper  position. 

H^MOKRUAOE. 

In  children,  soon  after  birth,  it  is  not  very  infrequent  to  find  lar 
haemorrhages  in  one  of  the  capsules,  converting  it  into  a  cyst  filled  wi 
blood.     The  same  lesion  has  been  observed  in  a  few  cases  in  adults. 

THROMBOSIS. 

Klebs  describes  a  case  of  capillary  tiirombosis  of  the  cortex  in  bo 
capsules  in  a  woman  after  excision  of  the  knee  joint. 

INFLAMMATION. 

The  most  frequent  lesion  of  the  suprarenal  capsules  is  tubemilnr  i, 
flammation.  They  are  usually  increased  in  size,  their  surfaces  are  smool 
or  nodular.  The  normal  structure  of  the  gland  is  lost,  and  is  replace 
by  tubercle  tissue,  connective  tissue,  and  cheesy  matter  (see  Addison 
Disease). 

Suppurative  Inflammation,  with  the  formation  of  abscesses,  has  bee 
seen  in  a  few  cases. 

DEGENERATION. 

Fatty  Degeneratioyi  of  the  cortical  portion  of  tlie  capsules  is  the  rul 
in  the  adult.  It  sometimes  occurs  in  nodular  areas.  In  children  undc 
five  years  of  age,  it  is  a  pathological  condition. 

Am jfloid  Degeneration  may  involve  both  the  cortical  and  medullar 
portions.     In  the  cortex,  it  usually  involves  only  the  walls  of  the  blood 
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veMek;  in  the  medulla,  both  the  blood-vessels  and  the  colls  of  the  paren- 
chyma may  undergo  this  degeneration.  The  capsules  are  usually  Arm 
and  of  a  grayish,  serai-translucent  color. 

TUMORS. 

Carcinoma  of  the  suprarenal  capsules  is  not  common.  It  may  Ims 
primary,  but  is  much  more  frequently  secondary.  Either  one  or  both  of 
the  capsules  may  be  the  seat  of  the  new  growth. 

Sarcoma  occurs  as  a  primary  and  secondary  growth.  Probably  many 
of  the  older  cases  described  as  cancers  were  really  sarcomata. 

(■ylindroma, — Kleb?  describes  a  growth  of  this  character  in  one  of 
the  capsules,  secondary  to  a  tumor  of  the  same  kind  in  the  supra-orbital 
region.  He  gives  to  such  tumors  the  name  of  lymphangioma  caver- 
nosum.  The  exact  character  of  these  growths  is  still  obscrure.  They 
consist  of  irregular  follicles  and  cavities,  lined  with  epithelium,  and  con- 
taining peculiar  hyaline,  structureless  bodies. 

Cynts  are  found  both  single  and  multiple.  They  are  usually  NituAt«Hl 
in  the  cortex. 

yeuroma. — A  ganglionic  neuroma  has  been  descril>ed  by  Weichnel- 
baum.' 

OUoma  has  been  described  as  occurring  in  the  medullary  re^itai. 

An  hyperplasia  of  the  gland  tissue,  with  fatty  de^eneraiiori  in  tin* 
form  of  circumscribed  nodules,  is  descril>ed  by  Virchow. 


'  Virch.  Archiv.  Bd.  W,  p.  W4 
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THE  KIDNEYS. 


MALFORMATIONS. 

Entire  absence  of  both  kidney's  is  sometimes  associated  with  gr 
malformation  of  the  entire  body.     Such  foetuses  are  not  viable. - 

Absence  of  one  kidney  is  not  uncommon,  the  left  kidney  being  m 
frequently  absent  than  the  right.  The  absence  of  the  kidney  may 
complete^  the  ureter  being  also  absent;  or  there  may  be  a  little  mass 
connective  tissue  and  fat  to  represent  the  kidney,  and  a  ureter  runni 
down  to  the  bladder.  The  single  kidney  which  is  present  is  usua 
much  enlarged.  It  may  be  in  its  natural  position  or  displaced  do^ 
ward. 

Since  the  extirpation  of  the  kidney  has  been  practised  by  surgeons^ 
has  been  found  that  absence  of  one  kidney  is  more  common  than  ^ 
formerly  believed. 

When  both  kidneys  are  present,  one  of  them  may  be  much  larger  th; 
the  other. 

Sometimes  one  kidney  will  have  two  pelves  or  two  ureters. 

A  rather  frequent  malformation  is  the  so-called  horseshoe  kidne 
The  lower  ends  of  the  kidneys  are  joined  together  by  a  commissur 
The  commissure  is  usually  composed  of  kidney  tissue,  but  sometimes 
connective  tissue.  The  two  kidneys  may  be  normal,  except  for  the  cor 
missure;  or  their  shape,  the  arrangement  of  the  vessels  and  ureters,  ai 
the  position,  may  be  unnatural. 

The  two  kidneys  may  bj?  united  throughout  so  as  to  look  like  a  sing 
misshapen  kidney  with  two  or  more  pelves  and  irregular  blood-vessel 
The  united  kidneys  may  be  both  situated  on  one  side  of  the  vertebr 
column  or  in  the  pelvis. 

CHANGES   IN    POSITION. 

The  kidneys  may  be  placed  in  an  abnormal  situation,  in  which  the 
are  either  fixed  or  movable. 

The  change  in  position  is  either  lateral  or  downward.     When  dit 
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^pKod  downward,  the  kidney  may  be  over  the  eacniin  or  below  this  iti 

^■e  cnrity  of  the  {lelviB.     The  vusiieb  also  have  an  irregular  origin  uml 

ai«lribution.     The  kidney  is  firmly  attached  in  itR  ithiiormal  position. 

Uovable  or  wandering  kidneys  are  found  in  adult  life  as  a  rosiilt  of 
tight  laoing,  of  pregnancy,  ot  over-oxertion,  and  of  unknown  cau»e& 
They  are  more  frequent  in  females  than  in  males.  The  right  kidney  is 
the  one  more  frequently  affected.  The  blood -vesseU  l>ecome  lengthened 
auii  the  attachments  of  the  kidney  lunger  and  looser. 

BBIGHT'8   DiaEASE. 

This  namu  is  used  as  a  convenient  term  to  group  together  a  certain 
number  of  diBeaece  of  the  kidney.  This  group  may  be  subdivided  an 
follows  : 

y.  Acuti  BrighVt  Disease. 

1.  Acuh  Congestion  of  the  Kidney. 

2.  Acute  DeyeneratioH  of  the  Ktdtug, 

3.  Acute  Exudative  Hepkritii. 

4.  Acutf  Diffusa  Nephritis.  ^^H 
//.  Chronic  Brit/Af'e  Disease.  ^| 

1.  Chronic  Vongestion  of  the  Kidnei/.  ^H 

3.  Chronic  Degeneration  of  the  Kidney,  ^H 

3.  Chronic  Diffuse  Nephritis  with  Exudaliun.  ^^k 

4.  Chronic  Diffuse  Nephritis  tuithout  Krutlaliou.  ^| 

/,  Acute  Bright's  Disease. 

1.  Acute  Congestion  of  the  Kidneg. —'Vbh  change  in  the  kidneys  wc 
Jtnow  rather  from  clinical  than  from  anatomical  experience. 

It  is  caused  by  the  ingestion  of  some  poiBone,  eitpecially  rantharidcM, 
f  Mvere  injuries,  and  by  surgical  operationii.  It  also  ocouns  a«  a  tern- 
»rsr7  condition  in  the  course  of  chronic  Bright's  disease. 

The  characteristic  symptom  is  diminution  in  the  quantity,  ur  sup- 
eeaioD,  of  tirine. 

2.  Acute  DegeneraiioH  of  the  Kidney. — This  is  an  acute  change  in 
the  kidneys,  eharacterized  by  degeneration  or  death  of  the  epithelium  of 
the  tulies  and  of  the  cjipsulu  cells  of  the  glomeruli.     It  is  also  oilled 

^'  parvuchymatous  inflammation." 

B      It  is  caused  by  severe  intlainmations  of  other  parts  of  th«  body;  by 

^Hie  presence  in  the  bod;  of  the  poisons  of  the  infectious  diseases;  and 

HTf  the  ingestion  of  |>oisons,  espeoially  of  araenio,  mercury,  and  pbo*- 

H^orus. 

■      Afl«r  ditath  the  gross  appearance  of  the  kidneys  varies  with  thv  in* 

Mmiity  of  the  morbid  process  and  with  the  prcsenooor  absenctt  ot  Muon* 

Bhrj  changes  on  the  part  of  the  blood-vessels.     In  tiro  milder  lauea  the 
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kidney  is  a  little  Bwollen  and  the  cortex  is  pale;  in  the  severe  cases 
kidney  ie  much  enlarged  and  the  cortex  is  either  wliite  or  congested 
The  changes  in  the  renal  epithelial  cells  are:  a  simple  swelling  of 
cell  body,  eapecitilly  of  its  network,  causing  it  to  look  larger  and  n 
opaque  and  to  take  on  irregular  shapes;  an  infiltration  of  the  cell  bo 
with  granules  of  albuminoid  matter  and  fut;  a  death  of  the  cells,  wl 
may  take  the  form  of  coagulation  necrosis  or  of  a  disintegration 
crnmbling  of  the  cell  bodies;  a  desquamation  of  the  dead  cells;  a  for 
tionof  hyaline  masses  in  the  cells;  a  growth  of  new  cells  to  take  the  pi 
of  the  dead  epithelium.  All  these  changes  are  most  marked  in  the  s 
Toluted  tubes  (Fig,  177). 


\ 


Mi 


Fra.  177,— Acvra  Duikkkriiiom  or  tbb  SiDNir  (AcuM  Pareocbyiiiatous  NephrtUs). 
FVom  a  caae  of  yellon  (ever,    a,  Cbe  awotlenoDd  Emnnliu'  epItlieiEuro  pecUug  oft  and  dU 
traUnSi  ^>  hyaUne  roale^U^  In  the  lumeD  of  tbe  tubule. 


isive  H 


If  the  degeneration  or  death  of  the  renal  epithelium  is  extenf 
produced  quickly,  it  is  often  accompanied  by  congestion  of  the  bli 
vesselB  and  exudation  of  aernm.     The  congestion  will  he  found 
death,  and  also  casts  in  the  straight  tubules. 

3.  Acute  Exudatii'e  Nephritis, — This  is  frequently  a  primary 
phritis,  either  occurring  after  exposure  to  cold  or  without  discovei 
cause.  It  complicates  scarlatina,  measles,  diphtheria,  typhoid  f( 
aoate  general  tuberculosis,  pneumonia,  acute  endocarditis,  acute 
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toDitif.  rlTwnivrr.  ^ry-:ipfliL«.  tlJabet^i.  ami  many  <>ilu>r  of  tlio  infoc-- 
tioH»  di$ci!^$  aifl  severe  i n Ham mai ions.  It  is  one  of  the  forms  of 
nephritis  wh'L-h  ootnT-livate  the  i>uerper.d  i<i>Ti(]t:i<in.  Il  hjis  l*eii  "li- 
servi'i]  in  I'.-'a!  ■■jniiemics.  apparently  ihie  to  the  prt-r-eiiiv  of  i>a;h»geHi^- 
tiiirteria  in  th?  ki'iilev. 

The  r.ephritis  ha*  the  onJinary  chanuters  of  an  exiuiative  itit1amm»- 
tirtn:  '■MTi:;:«--!i"n,  an  exii<Ia!i-iii  of  l.|i«ni  plu^ina,  an  iiiiiirration  of  whirr 
blo-rl-M;-.  ani  a  .liaj.-iiesis  ..f  roii  hV-d  ^'tlls:  t..  whii-h  n;ay  W  ad-le-i 
swfllinj:  or  nt-orcfis  "f  the  renal  epithelium  ai)<l  ihange*  in  thegl<<m(- 


>y*- 


In  tht-  niiliUr  i-a-ie.- wv  lin.!  tJi..-  iiit!aiiii]i;ii><ry  |.r-..hj.t-- 
whiti-  ami  n-d  )i]<K>il-c-eIl — in  the  uiiiie.  IV>:  Ui  i!i-  k  -it.i 
We  Jit..!    ni.  Ic^irin-,  iiiili—   it  niiiv  t..-  ;i  f.w  .-.i--.  .;.  ■]■..■   - 

Th,- ni.-rl.i.i  pr.--.s  i.-  ■■..Nti!..  ■i 'i,.  th-  !-! i-v. -..;..  f  ^; 

its  only  re-iilt  is  tin-  fXii-lati-Hi  int  i  th-  r'!;:ii  :■:'■■■..':■■•. 

In  till-  niDre  m/vi-n-  ta-'--.  »■■  liTii  t!i-  k  !i;-i-  1  >:_■■■  :i;. 
I'orlfX  tliiik  an<l  whitv.  or  wii;ti'  tif-rl-i  «:•:,  t-'..  ■r  ■:.- 
inti'iisely  con:;r-lfil.  If  tt.-  -?niiii:i  i-  ir.riiT.i--  i  *.'  \  —r-. 
is  siicciili-nt  ami  w.-l;  if  tin-  n'ltti'-r  '.f  |.i.-  ■  ■,■  !-  :-  \'  r\  .r 
)>e  littk',  Thitirh  f.v  i  in  th..-  •  -rox. 
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There  are,  besides  the  exudation,  changes  in  the  tnbes,  the  etro 
iicd  the  glomeruli.  All  the  chauges  are  moBt  marked  in  tlie  corl 
portion  of  the  kidney. 

In  the  tubus,  the  epithelium  may  be  flattened,  or  swollen,  opai 
and  detached  from  the  walls  of  the  tabes.  There  may  be  a  unifo 
symmetrical  dilatation  of  all  the  cortex  tubes.  The  tubes  may  be  otn 
or  they  miiy  contain  coagulated  matters  in  the  form  of  irregular  ma 
and  of  hyaline  cylinders.  The  irregular  masees  are  found  principally 
the  conToluted  tubes;   they  seem  to  be  formed  by  a  coagulatifl 


'1 


ofe. 


Fio.  110.— Actti  Nkpbbitis  chxidhmkh  wrra  Act 

stances  contained  in  the  exuded  blood-plasma,  and  are  not  to  be  oe 
founded  with  the  hyaline  globules  so  often  found  in  normal  convolnl 
tubes.  \ 

The  hyaline  cylinders  are  more  numerous  in  the  straight  tubes,  I 
are  also  found   in   the  convoluted   tubes.     They  are  also   formed  | 
matter  coagulated  from  the  blood-plasma,  and  are  identical  with  the  c 
found  in  the  urine.     The  tubes  may  also  contain  red  and  white  b 
ceils. 

In  some  cases  there  is  an  excessive  emigration  of  white  blood-c 
This  exeessive  emigration  is  not  necessarily  attended  with  exudal 


E  the  blood -66 ni m ,  and  m  the  urine  of  those  patieute  may  contain  no 

^nmin. 
The  white  blood-uells  ure  not  fonud  <?qnatly  drSnsed  throughout  the 
kidney,  bnt  aro  collected  in  foci  in  the  cortex.     Therw  foci  nmy  be  very 
iiiinnte  or  attain  a  considerable  aize.     They  do  not  resemble  the  sup. 
purating  foci  seen  with  embolism  or  with  pyolo- nephritis. 

In  the  glomeruli  we  find  considerable  changes.  The  cavities  of  the 
i-upsuli-s  mity  contuin  cougiilatod  matter  and  while  and  red  blood>cells, 
ju«t  ae  do  the  tubes.  The  capsular  epithelium  maybe  swollen,  Home- 
titnee  io  much  so  as  to  resemble  the  tubular  epithelium,  and  tbb  chatige 


IS  m( 
^^be« 
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moit  marked  in  the  capsular  epithelium  nmr  the  cntmncw  of  I 
ibe«. 
The  most  noticonble  change,  howerer,  is  in  the  capillary  tufts  of  tb«I 
i«ntli.  These  capillaries  are  normatly  co»er«d  ou  their  outer  si 
by  flat,  nucleated  cells,  so  that  the  tnft  is  not  made  up  of  naked 
oapitiariea.  bat  each  separate  capillary  throughout  its  entire  length  is 
covered  orer  with  ibeae  cells.  There  are  aUn  flat  cells  which  line  the 
inner  surfaces  of  the  capillarie«,  but  not  continnously,  af  is  the  cue  with 
capitlarie*  in  other  parts  of  the  body. 
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Jn  exudative  Depbrilie,  tho  swelling  and  growth  of  cells  on  and  Id  t 
capillaries  charge  the  appearance  of  the  glomeruli.  They  are  largi 
more  opaque;  the  outlines  of  the  niaiu  divisione  of  the  tufts  are  vinbl 
but  those  of  the  individual  capilUriee  are  lost.  This  change  in  t 
appearance  of  the  glomeruli  is  due  to  the  swelling  and  growth  of  t! 
cellfl  on  and  in  the  capillaries  (Fig.  180). 

In  very  severe  cases,  the  growth  of  the  cells  on  the  tnfts  ie  so  co 
RJderable  that  they  form  large  masses  of  cells  between  the  glomerul 
aud  its  capsule. 

The  walls  of  the  arteries  in  the  kidneys  may  be  thickened  by 
swelling  of  their  muscular  coata. 

Acute  exudative  nephritic  is  regularly  a  transitory  lesion.     It  ma 


ompwmeJ  m 
epitheliuiu  peeling  of 


h,  hyaUn. 


indeed,  be  so  severe  aa  to  destroy  life  in  a  short  time.  But,  as  a  rule,  i 
the  patients  do  recover  from  it,  they  recover  completely,  and  the  kidueyi 
return  to  their  natural  condition.  ~^ 

4.  Acute  Diffuse  Nephritis. — Thia  is  the  moat  seriona  and  importaol 
of  all  the  forms  of  acute  nephritis,  not  only  for  the  reason  that  it   : 
volve3  sa  much  of  the  structure  of  the  kidney,  but  because  its  lesioal 
are  from  the  first  of  a  permanent  character,  and  because  disturbances  a 
the  general  circulation  are  so  frequently  associated  with  it. 

It  is  one  of  the  forms  of  scarlatinal  nephriiia;  it  occurs  early  and  laUi 
in  the  course  of  diphtheria;  it  is  the  most  important  variety  of   ' 
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laphritis  of  pregnaucy,  aoi)  it  is  especially  frequent  us  a  primary  nepbri- 
,  witii  (ir  witliout  H  history  of  exposure  to  cold.  The  course  of  the 
nflummftlion  is  acute  or  Btibaciite.  If  it  does  not  prove  fatal  m  au  acute 
infiummation,  it  regularly  coatiDuee  as  a  chrouic  nephritis. 
The  changes  in  the  kidneys  are  extensive  and  wull  mnrked. 
The  kidneys  are  largo,  ut  first  smooth,  later  sometimes  a  little  rough- 
ened; the  cortical  portion  ie  thick,  white,  or  mottltnl  with  yellow  or  red, 
or  congested:  the  pyramids  are  red. 

In  these  kidneys  we  find  the  same  lesions  as  have  lieen  dcscrib<il  lu 

l^lwlongiDg  to  exudative  nephritis,  but  with  twu  additional  cltangoB — 

nbaoges  which  are  found  in  the  earliest  stages  of  the  inflaminution,  and 

Vbich  give  the  charm:teriBtic  stamp  to  the  lesion:  first,  agrowth  of  con- 

Jlive  titanc  in  the  stroma:  second,  a  growth  of  the  capsule  cells  ofthe 

Jglomernli. 

These  changes  do  not  involve  the  whole  of  the  kidney,  hut  symmet- 
»il  siriiw  or  wedgea  in  the  cortex  which  follow  tl»>  linr  of  the  arteries. 
e  wr<lges  are  small  or  large,  few  ur  numerous,  regular  or  irrogular. 
1  the  different  kidneys.  But  in  every  wedge  we  find  the  same  general 
icters:  one  or  more  arteries,  of  which  the  walls  are  thickened:  glo- 
■entli  belonging  to  these  arteries,  with  a  large  growth  of  cbj>8u1c  cells 
toinprcssing  the  tnft«;  a  growth  ot  new  connective  tissue  in  the  stroma 
"ound  and  jmnillol  to  the  Hrtcrios,  Between  the  wedges  we  find  at  first 
nly  the  cimngee  of  exudative  nephritis;  later,  a  diffuse  growth  of  con- 
K-tive  tissue  (Fig.  181). 
If  the  nephritis  is  of  acute  type  and  recent,  the  new  tiasne  between 
'  lubes  iMjUEiHts  largely  of  cells;  if  the  nephritis  is  of  enbacute  type 
1  lunger  duration,  the  tissue  is  denser  and  has  more  basement  sub- 
Where  the  growth  of  new  tissue  is  abundant,  the  tubes  becdiav 
od  atrophied, 
e  exudation  from  the  blood-vessels  is  very  considerable,  so  that  the 
B  contains  large  quantities  of  albumin,  many  nuts,  und  red  and 
e  blood -eel  Is. 

//.   Chronic  Bright's  I)is»ate. 
.   Chronic  Congtttion  of  Ihr  Kidney. — This  change  in  the  kidney 
»y  be  produced  by  any  causes  which  interfere  with  the  circulation  of 
■  blood  and  produce  venous  congestion.     The  most  common  ejiuse  il 
^volsr  disease  of  the  heart. 

Tbe  kidneys  are  of  medium  siie  or  large.  Their  weight  le  inemaod; 
My  are  hard  ami  uuifurmly  congested;  their  surfaces  an-  smooth.  The 
Ipitiielium  of  the  cortex  tubes  is  opiiquc,  flattened,  or  swollen.  Tbe 
lomemli  show  a  dilatation  of  the  capillaries,  with  more  or  leas  thicken- 
|[  of  their  walls,  and  swelling  of  tbe  cells  which  cover  their  walls.  In 
i  Stroma  then-  is  nothing  but  some  exaggeration  of  tbe  snboapmlar 
32 


Hi)  THE    URINARY 

areas  of  connective  tissue  which  are  found  in  normal  kidncjm.  T 
artenes  are  normal,  the  pyramid  veins  are  congested  and  sometin 
dilated. 

The  effect  of  this  lesion  of  tl  e  kidney  ie  simply  lo  diminish  the  qui 
tity  of  the  nrine,  its  i^uality  remaining  good. 

2.  Chronic  Dfgenertili<m  of  the  Kidney. — This  condition  is  produo 
by  long-oon tinned  disturbances  of  tiie  circulation  due  to  heart  diseai 
empyema,  and  similar  conditions,  and  to  causes  which  impair  the  ge 
erul  heultii,  such  as  iilcoholism. 

Thb  kidneys  are.  as  a  rule,  considerably  increused  in  size,  weighii 
together  from  sixteen  tn  twenty  ounces;  liut  ticcasionally  their  size 
much  diminished.  Their  surfaces  are  smooth;  the  eoitical  portion 
thicki-ned,  of  pink  or  white  color;  the  pyramids  are  ("ed. 

The  epithelium  of  the  cortex  tubes  is  swollen,  coarsely  granular, 
infiltrated  with  fat.  If  the  kidney  lesion  is  due  to  disturbances  of  tl 
circulation,  the  cupillariea  of  the  j^lomeruli  are  dilated.  There  are  1 
changes  in  the  stroma  or  arteries.  At  times  there  is  a  small  exndalit 
from  the  blood- vessels,  and  casts  and  albnmin  appear  in  the  urine. 

These  changes  in  the  kidney  do  not,  as  we  might  expect,  chanj 
materially  the  composition  of  the  urine.  This  continues  to  contain  i 
full  relative  quantity  of  solid  matter. 

It  is  very  diflicult  to  find  a  jiatisfactory  planof  classifying  the  remail 
ing  forms  of  cliromc  Bright's  disease.  The  changes  found  iu  all  U 
kidneys  are  of  much  the  same  kind,  although  differing  in  degree.  T^ 
clinical  symptoms  also  are  of  much  the  same  character  in  all  thepatieaC 
And  yet  it  has  always  been  felt  by  clinical  observers  that  there  are  thn 
main  forms  of  chronic  Brigbt*s  disease,  and  that  there  must  be  auaq 
mical  difff-renccs  to  correspond  to  these  forms.  n 

It  has  seemed  to  me  that  the  simplest  form  of  classifying  these  kii 
neysis  according  to  the  presence  or  absence  of  csudationfrom  the  blooi 
vessels,  and  that,  of  the  non-exudative  cases,  we  may  distinguish  tl 
more  active  and  the  very  slow  cases.  In  this  way,  we  may  speak  4 
chronic  diffuse  nephritis  witli  exudation;  chronic  diffuse  nephrfd 
without  exudation;  and  chronic  diffuse  nephintis  of  very  stow  develcw 
ment.  1 

3.  Chronic  Diffuse  Xtphritis  with  Exitdation. — This  follows  acta 
and  subacute  diffuse  nephritis  and  chronic  degeneration  of  the  kidnM 
or  it  is  from  the  first  a  chronic  lesion.  I 

There  is  a  certain  activity  about  the  morbid  process,  although  td 
patients  may  not  die  until  after  a  number  of  years.  The  disposition  ■ 
dropsy,  to  anremia,  to  toss  of  flesh  and  strength,  is  very  marked.  J 

The  specific  gravity  of  the  urine  is  low,  but  yet  often  not  below  lUM 
The  excretion  of  urea  is  diminished.  The  quantity  of  urine  is  increasedS 
except  at  the  times  when  the  kidney  is  congested.     Albumin  in  hii^ 
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iciitities  is  present,  except  ut  tli«  times  wlien  the  iuflammntiou  seems 
iftHy  to  have  subsidoi].  White  and  red  blooil-celle  are  present  from 
Die  to  time  when  the  nephritis  becomes  more  intense. 

Moat  of  the  kiilnejs  nre  increased  in  size.     The  surface  is  smuuth  or 
mghened,  or  nodular.     The  cortex   is  thick   and  white,  or  grajr.  or 
~moltIe<l  with  various  combiuutions  of  wliite.  yellow,  gray,  and  red.     Less 
frvijnvntly  the  kidneys  are  small,  the  cortex   is  thick,  white  or  gray. 
Oceiwional ly  the  aiteaud  groee  appeaiaoee  are  hardly  to  be  distinguished 

(from  those  of  a  normal  kidney. 
>  The  changes  in  the  kidney  urc:  a  large  exudation  from  the  blood- 
ffMsela,  most  of  which  is  mixed  with  the  urine,  while  a  part  is  found  in 
the  kidney  tnbulcs  in  the  form  of  coagnlatetl  matter  and  ca«ta;  degene- 
tktioM  of  the  renal  epithelium;  a  growth  of  new  connective  tissue  in 
the  stroma  between  the  tubes;  swelling  and  mnltiplication  of  the  tuft 
celts  of  the  glomeruli;  ublitemtion  of  the  capillaries  of  the  glomeruli, 
•ometinies  waxy  degeneration  of  these  cajiilUricis.  In  a  considerable 
number  of  these  kidneys,  the  walls  of  the  arteries  arc  thickened  or  the 

»Hat  of  waxy  degeneration. 
As  regards  the  exact  detail  of  the  development  of  these  changes,  the 
Vw-iety  is  almost  without  limit.     Ttie  more  ordinary  types  of  the  leaion 
•re  as  follows : 

{a)  The  kidneys  are  changed  as  they  are  in  acute  difTusc  nephritis. 
There  are  the  same  corti  al  wedges  containing  new  connective  tissue, 
.  AtfMphied  tubes  and  glomeruli,  arteries  with  thickened  walls,  aud  glo- 
vmeruli  with  a  new  growth  of  cRpanle  cells.  Between  the  wedges  the 
itiWs  are  more  or  less  dilated:  their  epithelium  is  flattened;  there  is  a 
ftJiflnse  growth  of  connective  tissue  in  the  stroma;  the  tuft  colls  of  the 
Bgtomeruli  are  increased  in  flixe  and  number. 

(&)  There  isadiflnse  growth  of  connective  tissue  in  the  stroma  of  the 
Wrtej.     The  tulKi>are  mure  or  le^  dilated,  their  epithelium  is  flattened. 
■The  tuft  cells  of  the  glomcnili  are  increased  in  sixc  and  number. 

(c)  There  are  trregnhir  areas,  just  beneath  the  capsule,  composed  of 
nneclive  tissue,  atrophied  tubes,  and  atrophied  glomcnili.     In  thecor- 

■lex  between  these  areas  there  are  more  or  less  degeneration  of  theept- 
Vthclinm,  irregular  thickening  of  the  stroma,  deformities  of  the  tabe«, 
rowth  of  tuft  cells,  and  utrophy  of  the  glomeruli. 

(d)  There  is  waxy  degeneration  of  the  glomerular  capillaries  and  ar- 
lies  added  to  the  other  leeions. 

(«)  In  addition  to  the  other  lesions  there  is  extrava«ated  blood  in  the 
(nbea. 

i.  Chronic  Diffu»e  Sephritis  without  Etudttiion.—T\w  difference  be- 
WMU  the  more  rapid  and  the  very  kIow  form*  of  cbrunic  nephritis  with- 
ent  oxndatiun  is  a  clinical  ene.  The  letimi  an  tb*  Mun*  in  both  teU 
of  cases. 
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In  the  more  rapid  cases,  ttie  orcliuary  Bjmptome  are  lose  of  flesh 
strength,  dyspnosa,  contrftction  of  the  arteries,  headache,  Bleepleesoq 
couvnlsioBB,  and  coma.  The  clinical  history  extends  over  a  few  moai 
or  over  many  years.  The  nrioe  is  generally  abundant  and  of  low  spai 
fie  gravity  and  without  ulbtimin.  At  the  times  when  the  patientj 
worse,  the  arine  is  apt  to  be  diminished  and  to  contain  a  little  albuml 

In  the  slow  cases,  there  may  be  no  aymptoma',  except  a  gradual  falli 
the  specific  gravity  of  the  nrine,  up  to  the  time  of  the  patient's  death;] 
from  time  to  time  some  of  tlie  symptoms  just  mentioned  are  develop^ 

After  death  many  of  these  kidneys  do  not  differ  in  tbcir  gross  ■ 
pearuucc  from  normal  kidneys.     If  the  disease  ia  far  advanced,  howoT< 


FiQ.  189.— CHaomc  DimniK  Niphhitu. 

Atrophied  kidney,  sbowtng  gnwllpalchof  new  commtive  Clanie  wlUi  atroph)-  o[  iDCliiwd  tabi 
O,  Dew  cbDDectlii-  tissue;  b,  Btraphi«l  tubule  coutAluinK  hyulioe  caMj  e,  tubule  with  epUbel 
peeling  off:  d,  tlilufcened  capsule  of  giomerulua. 

most  of  them  are  atrophied,  with  adherent  capsnleE  and  nod  alar  surf  as 
Less  frequently  these  kidneys  are  very  large. 

The  most  prominent  feutiire  of  the  lesion  is  the  growth  of  new  « 
nective  tissue  in  the  stroma  (Fig.  182).  This  is  confined  to  are( 
irregular  shape  in  the  cortex,  or  there  is  also  a  diffuse  growth  of  d 
nective  tissue  in  the  cortex  and  in  the  pyramids. 

The  epithelium  of  the  tubes  is  degenerated.  Where  there  is  mi 
new  connective  tissue  the  tubes  are  atrophied  and  compressed.  In  ot 
places  the  tubes  are  irregularly  dilated,  sometimes  so  much  bo  os' 
form  cysts. 
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Of  the  glomeruli,  some  linre  their  capsules  thickeneil,  some  show  a 
illing  nnil  growth  of  the  tuft  cells,  somu  are  complotel;  atrophied;  ia 
Bome  the  capillariea  undergo  waxy  degeneration  {Fig.  183). 

There  are  »ery  often  changes  iu  the  arteries.  There  may  be  only 
thickeoiDg  of  thu  mu^oiilnr  caitt,  with  no  change  in  the  size  of  tho 
lumen  of  the  artery.  There  may  he  a  diffuse  connective-lisBuo  thicken- 
ing of  tho  entire  wall  of  the  artery,  with  moderate  diminntion  of  its 
lomon.  There  may  be  thickening  of  the  inner  coat  so  great  as  partly 
or  completely  to  close  the  artery. 


syi'PURATIVt    NEPHRITIS  AND   PYHLO-SKPHRrTIS. 

Sttppuntivc  inflanimaliun  of  the  kidney  may  Ito  prodactxl  by  injuHeCr 
by  flmboli,  by  cystitis,  and  may  occur  without  iliscoTerahle  came. 

1.  Suppuralipg  S'epkritig  from  Injury. — Uumihot  wounds,  inoised 

or  puDotureil  wounds,  falls,  blows,  and  kick^  arc  Ibe  ordinary  traumatic 

ean<M.     If  tho  injury  is  a  very  severe  one,  it  nsually  cauKc«  thv  deatli  of 

L  the  patient  in  a  short  time;  if  it  is  less  severe,  sappuratire  inflamiiutioa 

I  ii  developed.     The  inHammatory  process  may  be  diffuse,  aothat  oMrly 

(ifae  whole  of  one  or  of  both  kidneys  ia  converted  into  a  soft  maaa  com- 

il  of  pus,  blood,  and  broken-down  tissue;  or  it  is  circumacribed  aitd 

At  or  more  absccMes  arc  formed  in  the  kidnov- 


414  THK  UKINAKV  APPAHATrs, 

a.  Embolic  Abscesses. — In  pjnmia  and  in  malignant  en^locarditi 
small  infectious  emboli  find  their  way  ioto  the  arteries  of  the  kidne 
and  produce  necrosis  of  small  areas  of  tissue,  with  surrounding  cones 
suppuiutire  inflammation.  The  entire  kidney  is  enlarged  and  congests 
and  is  dotted  with  little  white  foci  surrounded  by  red  zones.  The  fo 
are  formed  by  an  infiltration  of  pus  celU  between  the  tubes,  with  mo 
or  less  degeneration  of  kidney  tissue.  Colonies  of  micrococci  are  soia 
times,  but  not  always,  found  in  the  Malpighian  tufts  and  in  the  abscess 
{see  Fig.  31,  page  &3). 

3.  Idhipalhic  Ahscessen. — Sometimes  ubBccssea  of  one  or  both  kidne; 
are  met  with  which  have  existed  tor  a  lonj{  time  and  for  which  t 
cause  can  be  diecovered.  After  death  the  kidney  is  found  changed  ini 
a  sac  full  of  pus  and  surrounded  by  fibrous  tissue.  The  pelvis  an 
calyces  are  dilated,  and  their  walls  are  thickened.  The  connective  to 
sue  around  the  kidney,  and  its  cujisule,  are  also  thickened.  Suppnra 
ing  sinuses  may  extend  from  the  kidney  into  the  surrounding  soft  parti 

4.  Suppuraiivv  Pyelo- Nephritis  wUh  Cy.-liiis. — Both  kidneys  a] 
usually  affected.  The  mucous  niembrnne  of  the  pelvis  is  congested 
thickened,  and  coaled  with  pus  or  with  patches  of  fibrin.  Scattere 
through  the  kidneys  are  abscesses  and  foci  of  pus  of  different  sizes.  Th 
smallest  are  hardly  visible  to  the  naked  eye,  but  with  the  microsco]>e  w 
find  .imall  collections  of  pus  cells  between  the  tubes,  with  swelling  an 
degeneration  of  the  renal  epithelium.  The  larger  purulent  foci  lod 
like  white  streaks  or  wedges  parallel  to  the  tubes  and  surrounded  bj 
zones  of  congestion.  The  larger  abscesses  replace  considerable  portiori 
of  the  kidney  tissue,  'I 

The  ureters  are  sometimes  inflnmed,  their  walU  are  thickened,  thes 
inner  surfaces  are  coated  with  pus  or  fibrin. 

The  bladder  is  always  inflamed,  and  this  is  the  primary  lesion,  t| 
which  the  kidney  lesion  is  secondary.     It  may  present  any  of  t]^ 
of  acute  or  chronic  cystitis. 


HHONIC    PYELO- NEPHIUTIS. 


m 

lay  set  npl 


Chronic  cystitis  or  calculi  in  the  pelvis  of  the  kidney  may 
chronic  inflammation  which  involves  both  the  pelvis  and  calyces  nai 
the  kidney  tissue.  The  mucous  membrane  of  the  pelvis  and  calyces  d 
thickened,  the  epithelial  layer  is  changed,  there  is  a  growth  of  gntnnlft 
tion  tissue  beneath  the  epithelium,  and  there  may  be  little  polypoid  ob# 
growths.  The  surface  of  tlie  mucous  membrane  is  coated  with  pus  01 
fibrin,  or  the  cavity  of  the  pelvis  is  dilated  and  distended  with  pnrulentl 
serum.  \ 

The  kidney  itself  is  the  seat  of  a  chronic  interstitial  ioflammatioBJ 
with  the  production  of  new  connective  tissue,  and  sometimes  of  pas  witn 
obliteration  of  the  renal  tubules. 


\A 
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TUBKRCULAR   NEPHRITIS. 

This  lesion  is  usually,  though  not  always,  associated  with  tiil>eroular 
inflammation  in  other  parts  of  the  gen ito-uri nary  tract. 

It  is  usually  unilateral,  occurring  most  frequently  on  the  left  side. 
The  process  may  commence  in  the  kidney  or  in  some  other  part  of  the 
genitourinary  tract.  If  only  one  kidney  is  involved,  the  other  is  apt  to 
become  the  seat  of  chronic  diffuse  nephritis,  with  waxy  degeneration  of 
the  walls  of  the  arteries.  The  tubercular  inflammation  may  occur  in  a 
kidney  already  the  seat  of  chronic  inflammatory  ehangeo. 

The  lesion  seems  to  begin  in  the  mucous  membrane  of  the  pelvis  and 
calyces,  and  extend  from  thence  first  to  the  pyramidal  and  afterward  to 
the  cortical  portion  of  the  kidneys.  In  the  mucous  membrane  of  the 
]>e]vis  and  calyces,  there  is  a  growth  of  granulation  tini^ue  studded  with 
tulH^rcle  granula  in  the  stroma,  while  the  epithelial  cells  proliferate,  l)e- 
come  deformed,  and  desquamate.  This  process  in  often  rapidly  Hucceeded 
by  cheesy  degeneration  of  all  the  inflammatory  pnxlucts. 

In  the  kidney,  there  is  the  same  productioi!  of  granulation  tin^ue  and 
tubercle  granula,  which  soon  undergo  cheesy  degeneration,  the  degene- 
ration  involving  the  adjacent  kidney  tisane.  In  addition  to  thin,  there 
is  in  the  rest  of  the  kidney  chronic  interstitial  or  suppurative  inflamma- 
tion. So  the  entire  kidney  is  enlarged,  portions  are  in  the  condition  of 
cheesy  degeneration  or  have  sloughed  away,  while  the  rest  of  the  kidney 
is  den»e  and  hanl.  Or,  if  suppuration  takes  place,  the  kidney  in  hollowed 
out  into  cavities  filled  with  cheesy  matter  and  pun. 

Sometimes  the  process  comes  to  a  standstill,  and  then  the  cheesy 
portions  are  infiltrated  with  the  salts  of  lime. 

EMBOLISM    AKIl  THROMBOSIS. 

Acute  and  chronic  endocarditis  affecting  the  left  f*ide  of  the  heart, 
and  chronic  endarteritis  of  the  ar>rta,  frequently  result  in  the  formation 
of  vegetations,  portions  of  which  W'ome  detarrhr.-^J  and  \f>4\i(in\  jm  emUdi 
in  the  branche^^  of  the  renal  arterv. 

The  occlusion  of  an  artery  in  thi<  way  pr'^fliic^*'  in  the  kidri«'y«  w^l^e* 
shaped  infarctions,  varying  in  their  size  with  th«-  -iw-  of  th<-  ob«tru''t«-d 
arterv.  The  infarction  hr^fru  the  natural  n-d  rolor  of  th'-  lcjdn«-v.  and 
becomes  first  yellow  and  then  whif*.  The  renal  •rpirhi'lium  dfsr"n«'rat«-4 
and  disapf»ears,  the  tuljei*  Jj^'.-ome  f'oilap««-d  anil  -hriink«-n:  Around  th^ 
infarction  is  a  zone  of  consre<*tion  arid  of  infiltration  wjlh  pn-  *  *-]]*.  Afa-r 
this  the  infarction  W:onje*  -hrnriken.  *\*'U^,  and  'rli;irj/wj  if,»o  'onn*'^ 
live  tissue.  The  kidney  i*  then  l*'ft  d*'forfn»'d  *#y  ih'*  '-rafri'  :al  depr*-«- 
sions  and  contra<^:tion«.  It  »*  fj^^-^iol*-,  fio»«-w:r,  for  fh*-  infar'-tion  l/# 
become  gmngrenoo*,  or  to  Jj*r  ^urroundH  ^y  a  /.on'-  of  firjrolvnt  mfiltra- 
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tion,  and  break  down  eo  as  to  form  an  absress.  Rarely  the  infarotio 
are  of  the  hsemorrhiigic  variety. 

Embolism  of  the  trunk  of  the  renal  artery  produces  cnmplete  uecroi 
of  the  kiduey. 

Infectious  emboli  are  gmall,  and  produce  little  purulent  foci  (s 
above). 

Thromboeis  of  the  renal  vein  and  its  branches  may  occur  in  patten 
suffering  from  chronic  Bright's  disease.'  It  can  also  be  produced  1 
tumors  pressing  on  the  veins,  by  thrombi  of  the  vena  cava;  and  occu 
as  a  primary  lesion  dependent  on  the  general  condition  of  the  patient. 

HYDRONEPHROSIS. 

Dilatation  of  the  pelvis  and  calyces-of  the  kidney  is  found  as  a  co! 
genital  condition.  In  some  cases,  other  malformations,  snchasclub-foo 
hure-lip,  and  imperforate  anus,  arealso  present.  The  pelves  and  calrct 
of  both  kidneys  and  the  ureters  are  distended  with  urine;  the  bladder  : 
also  distended  and  its  wall  may  be  hypertrophie<l.  The  urethra  may  l 
closed,  or  no  obstruction  can  be  demonstrated.  In  these  latter  cases,  i 
is  supposed  that  there  does  exist  some  membranous  obstruction,  which  i 
broken  by  the  probe  or  catheter  used  to  explore  the  urethra. 

In  adult  life,  hydronephroeia  is  produced  by  mechanical  obstmctioi 
of  the  urethra  or  ureters,  due  to  iuOammation,  tumors,  or  calculi.  Ac 
cording  to  the  position  of  the  obstruction,  either  one  or  both  kidneys  an 
involved. 

The  pelvis  and  calyces  are  dilated,  sometimes  enormously,  and  GlleC 
with  urine  alone,  or  urine  mixed  with  pus.  The  kidney  tissue  is  flat 
tened  and  thinned  over  the  distended  cavities.  Its  texture  may  remain 
unchanged,  or  there  may  be  developed  suppurative  pyelo-nephritis  oi 
chronic  diffuse  nephritis. 

THE   CT8TIC    KIIINKY. 

Cysts  are  formed  in  the  kidneys,  both  during  Intra-uterlne  and  extra* 
uterine  life.  ; 

The  congenital  cystic  kidney  is  a  very  remarkable  pathological  con- 
dition. Either  one  or  both  kidneys  are  enormously  enlarged  and  con4 
verted  into  a  mass  of  cysts.  The  cysts  are  of  all  si^es  and  are  separutetl 
from  each  other  by  fibrous  septa  or  compressed  kidney  tissue.  They 
contain  a  clear,  j'ellow,  acid  fluid,  holding  in  solution  the  urinary  salts. 
Or  the  fluid  is  turbid  and  brown,  and  contains  blood,  uric  acid  crystals, 
and  cholestearin.  The  cysts  are  lined  with  a  single  layer  of  flat  polyn 
gonal  cells.     They  seem  to  he  formed  by  a  dilatation  of  the  tubules  and 
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he  capsules  of  the  Malpighiau  bodies.     Ab  caiiBea  for  such  Oilatations 
r  found  obliteration  of  the  tubes  id  the  ;iapillie,  and  st«nosiit  of  the 
I,  nrotcrs,  bladder,  or  urethra.     Other  congenital  malfurmations 
e  often  associated  with  this  one.' 

In  adnlt  life  we  find  three  varieties  of  cystic  kidney: 
,  In  kidneys  which  are   otherwise  normal,  there  are  one  or  more 
cyiitM  filled  with  clear  or  brown  serum  or  colloid  matter.     These  oyata 
do  not  ujipear  to  interfere  at  all  with  the  function  of  the  kidneys. 

'4.  In  chronic  diffuse  nephritis,  es{}ecially  in  the  atropliic  form,  groups 
of  tubes  are  dilated,  .apparently  one  or  more  of  the  largiT  tubes  in  the 
pyramids  is  obstructed,  and  this  causes  dilatation  of  a  corresponding 
group  of  tuhea.  Such  a  dilatation  may  be  moderate  in  size,  or  it  may 
form  cy»ts  risible  to  the  nuked  eye. 

3,  Both  kidneys  are  vei'y  much  cnhirged  and  converted  into  a  reaas 
of  cysts  containing  clear  or  colored  serum  or  colloid  matter.  The  na- 
ture of  these  cysts  is  uncertain.  It  is  poasihle  that  they  are  congenital. 
They  are  sometimes  asfiociateil  with  similar  cysts  in  the  liver.  They 
sc«m  to  pro<1ucc-  no  renal  symptoms  until  shortly  before  the  iiatieofs 
death,  unless  chronic  nephritis  also  pxiits,  and  thou  thcri!  are  the  ordi- 
nary  symptoms  of  chronic  Itright's  disease. 


[■fRrKRPnRITIS. 

The  loose  connective  tissue  which  is  situated  aronnd  and  Iwneaththe 
ney  may  Income  the  seat  of  suppurative  inflammatiour  and  in  this 


I 

^Hny  absces«re  of  cousiderabtr  size  are  formed 
1^1     Such  a  perinephritis  may  Ik'  cither  secondary  or  primary.     The  aee- 
■^    ondary  cases  are  due  to  extension  of  the  inflammation  from  abscesses  in 
the  vicinity,  such  aaare  formed  with  caries  of  the  spine,  poWic  collulitia, 
jiuvri>oml  parumetrilid,  )>cri  typhi  ilia,  and  suppurative  nephritis. 

The  primary  cases  occur  after  exiKwurc  to  cold,  aficrcontu«iftnsoTcr 
the  In ra bar  region,  and  after  great  muscular  exertion:  or  no  csum  cmd 
be  discovered. 

Complicating  casoii  occur  in  the  course  of  typhus  and  typhoid  fevers 
i  of  StUftll-}>0X. 

t  of  the  niporteil  cases  have  been  Jn  persons  lietween  the  ages  of 
oty  and  forty  years.  Le>ss  frequently  children  and  older  persons  are 
Kted. 
D  the  idiopathic  cases,  the  connective  tissue  behind  the  kidney  seems 
B  the  point  of  origin  of  the  inttammatitry  process,  and  it  is  here  that 
iDB  first  collects.  After  the  aW-et*  has  formed,  the  suppuration  ei- 
s  and  the  pus  burrows  in  different  direi'lions:  biH-kward  through  the 
oles;  downward  into  the  iliac  fossa,  the  perineum,  the  bladder,  the 

'  VtiT^,.  On.  Abtwni)!. 
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ecrotum,  or  the  vagina;  forward  iuto  the  peritoneal  ciivtty  or  the  co< 
upward  through  the  dinphragni. 

The  kidney  itself  is  simply  compressed  by  the  absceoa,  i 
becomes  involved  in  the  suppurative  inflammation. 

KENAI,  i;alccli. 

In  the  kidneys  of  new-born  children,  from  the  first  to  the  fonrteei 
day  after  birth,  the  lurge  tubes  of  the  pyramids  often  contain  smi 
brownish,  rounded  bodies  composed  of  the  urates  of  ammonium  t 
sodium.  Similar  masBea  may  also  be  present  in  the  cnlyces  and  peh 
In  still-born  children  these  musses  are  usually  absent.  The  r^rbon 
aiid  phosphate  of  lime  may  be  deposited  in  the  tubes  of  the  pyntmlds, 
the  form  of  white  linear  masises,  in  the  kidneys  of  old  persons  and 
those  who  have  suffered  from  destructive  diseases  of  the  hones. 

Urate  of  soda  iu  the  form  of  acicular  crystals  is  deposited  both  in  i 
tubes  and  stroma  of  the  kidneys  of  gouty  persons. 

Concretions  of  the  urinary  salts  are  often  formed  in  the  pelves  of  i 
kidneys.  They  may  remain  there  as  rounded  masses,  or  they  may  atU 
a  large  size  and  be  moulded  into  the  shape  of  the  pelvis  and  calye4 
Smaller  calculi  may  pass  into  the  ureter  and  either  become  impact! 
there  or  pass  through  it  into  the  bladder.  The  most  common  form  f 
calculus  is  that  composed  of  uric  acid.  But  they  may  also  he  formed! 
uric  acid  with  a  shell  of  oxalate  of  lime,  or  of  oxalate  of  lime  aloa 
or  of  the  phosphates,  or  of  cystin.  \ 

The  most  serious  result  of  the  presence  of  those  calculi 
BJon  of  the  ureters  or  the  production  of  pyelo-nepbritis, 

TUK0B3. 

Fibromit. — Small,  hard,  white  fibrous  nodules  are  frequently  foiu 
in  the  pyramids.  They  are  of  no  special  importance.  They  may  f 
mistaken  for  miliary  tubercles.     Large  fibromata  are  very  r 

Lipoma. — Small  fatty  tumors  are  found  in  the  cortex  of  the  kidni 
just  beneath  the  capsule.     They  are  composed  of  fully  developed  I 
tissue.     The  fat  is  developed  in  the  stroma  so  as  to  replace  the  kidn^ 
tissue.'  ' 

Papilloma. — Villous  tumors  formed  of  tufts  of  connective  tissue  oot{ 
ered  with  epithelium  may  grow  from  the  mucous  membrane  of  the  p 
vis.'     A  peculiar  form  of  papillary  and  cystic  growth  of  the  ureter  1 
described. ' 

'  Willa.  Trang.  Lond.  Path.  Soc., 
*  YirrAmr,  "Erank,  Gescliwaiste," 
'Trans.  Lond.  Piith.  Soc.,  1870,  p. 
'  Virch.  Arch.,  Bd.  66,  p.  131). 
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Myxo-Sareoma. — Largo  tpmors  may  grow  from  the  pelvis  of  tb« 
kidney.  Tbey  are  not  simple  myxomatn,  but  are  composed  of  tnucoua 
tisBuo,  fat,  aud  sarconiivtoue  tissue. 

Mymtii. — Small  tumors  composed  of  ^iiiiMtli  muitcular  fibres  and  of 
r<iund  rwlla  are  found  in  Hie  cortex  clone  to  the  cupaiile. 

A  tumor  composed  of  etnated  muscle  and  round  culls  is  described  by 
Cohnheim.' 

A  tumor  com[>osed  partly  of  iimootli  muscle,  partly  of  striped  muscle, 
>n(]  partly  of  aarcomatous  tissue,  is  described  by  Ebcrtb.' 

Angiinna  eavernosam  oi'cure  in  the  form  of  small  noilules  situatc^l  in 
tbe  cortex. 

Liimphoma.—^m&W  white  tumors  composed  of  tissue  tike  that  of  the 
lymphatic  );landii  are  found  in  cuses  of  leuktemia  and  ]>seu do- leukemia. 
Less  rre<iueutly  tbey  are  found  with  typhoid  fever,  scarlet  fever,  and 
diphtheriN. 

AfUnoiiui. — This  form  of  tumor  is  situated  in  thu  cortex  of  the  kid- 
uey,  and  may  inva<le  the  pyramidal  portiou  also.  Usually  there  is  only 
a  single  tumor,  but  sometimes  two  or  more,  or  tbey  may  even  occur  in 
both  kidneys.  They  vary  in  aiie:  some  are  not  larger  than  a  pea,  others 
ar«  as  large  iw  a  hen's  ogg.  They  are  of  rounded  form,  of  wbnish  color. 
Bud  separated  by  a  capsule  from  the  kidney  tissue.  The  tumon  are 
ntOAt  fre<|uent  in  {>er8onB  over  forty  years  of  age. 

There  are  two  principal  varieties  of  tbvse  tumors,  the  papillary  and 
■Ibo  alveolar. 

The  Papillary  Ailfnoina  — There  are  cavities  of  dilTvrvnt  sixot, 
from  the  walls  of  which  spring  branching  tnfts  covered'with  cylindric«l 
or  cnboidal  epithelium.     These  tuf[s  nearly  till  tbe  cavities. 

't.  Thr  Alveolar  AdfHoiiut. — There  is  a  connective-tissue  fr<imework 
inolofliog  small  round,  oval,  or  tubular  alveoli,  lined  or  fliled  with  otdls. 
The  colls  are  large,  polygonal,  nucleated  bodies. 

The  adenomata  frequently  undergo  fatty  degeneration,  which  may  be 
•o  complete  that  they  look  like  fatty  tumors. 

Or  there  may  Iw  an  exoeasive  development  of  the  stroma,  with  atro- 
^y  of  the  epithelial  cells. 

>       There  may  be  an  excessive  development  and  dilatation  of  the  capillu- 
riet  and  veins  in  the  stroma. 

Oyiti  of  considerable  size  may  be  formed  by  dilatation  of  the  cMvitiea 
or  alveoli.' 

Tberu  are  larger  tumors  involving  tbe  whole  of  the  kidney,  aud  ac- 
eonpanied  with  metastatic  growths  in  other  parts  of  tbe  body,  which 
hvre  tbe  same  structure  as  the  papillary  adenomata. 

'  ^Vfn-li  Arch,,  Bd.  03,  p.  M. 

'  ViteU.  .irch..  Bd.  M.  p.  518. 
■  Mcdixinbwh.  Jnhtb  .  l^QI.  p  21S     Vlreh.  Arrfa..  Bd  «.-(,  p  8». 
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A  congenital  adenoma  is  described  by  Weigert.' 

Carcinmw,. — Besides  secondary  carciuotna  of  the  kidney,  t! 
also  a  primary  form.  Our  knowledge  of  this  has  beea  mach  ob 
by  confonnding  with  it  adenomata  and  sarcomata. 

Tliere  seems  to  be,  Uowever,  a  real  epithelial  growth,  originii 
the  kidney  tubules,  which  forms  tumors  of  large  size  and  mal 
character. 

Sarcoma. — Tumors  formed  of  connective- tissue  cells  may  or 
either  in  the  pelvis  of  the  kidney  or  in  the  kidney  itself.  The 
tumors  of  large  size  and  malignant  character.  Those  which  groi 
the  pelvis  are  usually  myxo-sarcomata.  Those  which  originat« 
kidney  tissue  reach  a  large  size  and  are  soft  and  hemorrhagic. 
Htroma  forms  irregular  alveoli  filled-with  small  round  cells. 


EchinoeocQUs,  in  its  ordinary  form  of  mother  and  daughter  c 
sometimes  found  in  the  kidney.  The  cysts  may  open  into  the  p 
the  kidney,  into  the  pleura,  or  through  the  wall  of  the  abdomen. 

Cysticercus  cellulosm  is  of  very  rare  oeeurrence. 

Pentnsiomum  denliculatum  has  been  seen  once  by  E,  Wagner 

Filaria  sanguinis  hominis  is  found  in  the  arteries,  veins,  lymp 
and  stroma. 

Sfrongylus  giijiis  has  been  found  several  limes  in  the  pelvis 

kidney.  ^^^ 

TIIE  URINARY  BLADDER.  ^^H 

MALFORMATIONS.  ^^^| 

Extroversion  of  the  bladder  is  one  of  the  most  frequent  bu^ 

tions,  and  may  occur  in  either  sex.  It  presents  several  varieties: 
1,  The  umbilicus  is  lower  down  than  usual,  the  pnbic  bones  . 
united  at  the  symphysis,  the  pelvis  is  wider  and  shallower  than  it 
be.  Between  the  umbilicus  and  pnbea  the  abdominal  wall  is  wj 
In  its  place  is  a  projecting,  ovoid  mass  of  mucous  membrane,  in 
may  be  seen  the  openings  of  the  ureters,  The  penis  is  usually  rn 
tary:  the  urethra  isan  open"  fissure  (epispadia);  the  clitoris  may  b 
rated  into  two  halves.  The  ureters  usually  open  normally;  son 
their  openings  are  displaced  or  are  multiple.  They  may  be  dilati 
3.  There  may  be  a  fissure  in  the  abdominal  wall,  filled  up 
perfectly-formed  bladder. 

3.  The  umbilicus  may  be  well  formed,  and  there  is  a  j>ortior 
dominal  wall  between  it  and  the  extrophied  bladder. 

4.  The  external  genitals  and  urethra  may  be  well  formed,  a 
symphysis  pubis  united,  while  only  the  bladder  is  fissured. 
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The  genitals,  nretlire,  and  symphysis  may  be  veil  formeil,  the 

Ider  closed  uxcept  at  the  upper  part  of  its  Miiteriur  wall.     The  blad- 
IE  vntiri'ly  or  in  part  inverted  ami  piislie^  tlirough  the  opening  in  the 

[ominal  wall. 

The  Uniehus  normally  remains  aa  a  very  small  canal,  five  to,  seven 
em.  long,  with  a  small  opening  into  the  bladder,  or  entirely  closed  at 
that  puinL  If  there  is  a  congenitnl  nhsLruction  to  the  Huw  of  nrine 
through  the  urethra,  the  urauiius  may  remain  open  and  the  arine  pass 
through  it. 

I  Ahstiice  iif  the  Bl/irNfr  is  of  rare  occurrence.  The  bladder  may  be 
Ifery  small,  the  urine  passing  almost  directly  into  the  urethra.  The 
bladder  may  be  separated  into  an  upper  and  a  lower  portion  by  a  circular 
constriction.  It  may  be  completely  divided  by  a  vertical  svptum  into 
two  lateral  portions.  Diverticula  of  the  wall  of  the  bladder  are  some- 
times found  in  new-boru  children.     Partial  or  complete  closure  of  the 

Ic  tit  the  bladder  may  occur.  This  may  lead  to  hydronephrosis,  or  the 
nine  may  be  discharged  through  the  o[ien  nrachus. 


CHAXOKS   I!(   SIKR   AND   POMTlOy. 


—This  may  be  general  or  partial,  leading  to  the  formation 


Dilalalion. 
of  diverticula. 

Qeooral  dilatation  of  the  bindder  is  produciM)  by  the  accumulation 
of  urine  in  consequence  of  some  mochanicwl  obstacle  to  its  escape,  or  of 
paralysis  of  the  muscular  walls  of  the  organ.  The  dilatation  is  usually 
BDiform  and  may  be  very  great,  so  that  the  bladder  may  reach  to  the 
umbilicus.  If  the  walls  of  the  blaildcr  are  paralyzed-,  or  the  obstruc- 
tion occurs  suddenly  or  is  complete,  the  wall  of  thu  bindder  is  thinned. 
ri  an  in':ompIflte  obstruction  exists  for  some  time,  the  walls  of  the 
bidder  are  apt  to  hypertrophy,  so  that,  although  rho  bladder  is  larger 
1  normal,  the  walls  may  not  only  be  of  the  usual  thickueas,  hot  even 
f  much  thicker.  In  the  fwtus,  dilatation  of  the  bladder  may  reach 
loh  a  sise  as  to  inte'rfore  with  delivery. 

The  retained  urine  in  dilated  bladders  is  liable  to  decomposition, 
■ding  to  inflammation  or  gangrene  of  the  mucous  membrane. 

Direriicula  of  the  bladder  may  be  produced  by  the  pouching-oni  of 
umscrihvd  portions  of  the  wall  of  the  bladder,  the  wall  of  the  poach 
tntaining  all  the  layers  of  the  bladder  wall.  More  frequently,  however, 
Riey  arv  produced  by  a  protrusion  of  the  mucous  membrane  IwtWMn 
tertruphied  bundles  of  muscle  fibres.  They  may  be  very  small,  or 
ihey  may  bo  aa  large  as  a  child's  head.  They  may  commanicato  with 
'  B  bladder  by  a  large  or  a  small  opening.  The  decomposition  of  stag- 
tsnt  nrine  in  diverticula  is  apt  to  induce  iuflammation.  Calculi  may  bo 
formtHl  in  them  or  may  slip  into  them  from  the  bladder. 

Htfprrtropkif  of  the  muscular  coat  of  the  bladder  is  uraally  produced 
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by  mechanical  obstructions  to  the  outflow  of  urine,  snch  as  etriotai 
the  nrethm,  enlarged  prostate,  calculi,  new  growtns,  etc.  The  muae 
coat  is  thickened  uniformly  or  assumes  a  trabeculated  appenrance. 
organ  retains  its  nonnui  capacity,  or  is  dilated,  or  becomes smallbr. 
mucous  membrane  is  frequently  the  scat  of  chronic  or  acute  inflan 
tion.  Dilatation  ot  the  ureters  and  hyd  ronephrosis  frequently  acconi] 
this  condition. 

Hernia,   of    the   bladder   Bometimes    accompany   intestinal   tiAj 
through  the  inguinal  and  crural  canals  and  the  foramen  ovale. 
changes  in  position  of  the  bladder,  produced   by  displacements  o( 
vagina  and  uterus,  will  be  mentioned  with  the  lesions  of  those  orgai 

In  the  female,  the  base  of  the  bladder  may  prcea  downward,  cafl 
protrusion  of  the  vaginal  wall  {viif/inal  ci/stucele);  or  there  may  be  if 
siou  and  prolapse  of  bladder  through  the  dilated  urethra. 

HUKrVHE — PBKFOHATION. 

Penetrating  wounds  of  the  bladder  may  permit  escape  of  nrine 
the  abdominal  cavity,  or  infiltration  into  ihe  eurrounding  conn« 
tissue,  or  permanent  fii^tiils.  Such  wounds  are  always  serious  and 
quently  fatal,  owing  cbieHy  to  the  severe  and  often  gangrenous  ioj 
mation  which  decomposing  urine  sets  up  in  the  connecttye  tiseue,  I 
the  peritonitis  induced  by  the  same  cause. 

Rupture  of  the  bladder  may  be  produced  by  severe  blows  andi 
when  the  bladder  contains  urine.  More  rarely,  rupture  takes  place  | 
over-distention.  Death  may  occur  from  rupture  of  the  bladder 
escape  of  urine  into  the  peritoneal  cavity,  without  evidences  of  peritof 

Perforations  of  the  bladder  are  produced  by  ulceration  and  gang) 
by  abscesses  from  without,  and  by  cancerous  ulceration  from  the  Oii^ 
ing  organs.  Fractures  oT  the  pelvic  bones  may  produce  laceration  o 
bladder,  Perforatians  of  the  bladder  may  lead  to  the  establishmei 
fistutffi,  communicating  with  the  rectum,  vagina,  uterus,  or  ope 
externally. 

DISTL^RBANCES   OF   CIRCULATION. 

Hyperemia. — Aside  from  active  hyperemia  of  the  muoons  meml 
in  acute  inflammation,  the  bladder  is  not  infrequently  the  seat  of  cht 
congestion  from  obstruction  to  the  venous  circulation.  Under  I 
conditions,  there  may  be  chronic  catarrhal  inflammation,  or  a  nu 
dilatation  of  the  veins  (vesical  hcemorrhoids),  which  may  give  ri 
bsBmorrhage.  or  to  obstruction  of  the  opening  of  the  ureters. 

H(emorrhage. — Extensive  hffimorrhagea  into  the  bladder  are 
monly  due  to  injury  or  to  the  presence  of  calculi  or  tumors.  I 
hfemorrhagos  into  the  anbetance  of  the  mucous  membrane  may  alt 
pany  inflammation,  the  hremorrhagic  diathesis,  scurvy,  parpara,  % 
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pox,  «tc  ir  tlie  hemorrhage  is  considerable  and  occurs  rapidiv  in  ftu 
empty  bladder,  u  clot  U  apt  to  form;  but  when  the  blood  miieG  with 
urine  as  it  is  extruraaated,  it  more  commonly  remsin^  liquid  :ind  la  dis- 
cliar^ed  us  a  nxldish-brown  fluid. 

ISFLAMUATIOX. 

AcHte  Catiirrfuil  VysiHin. — This  may  be  incited  by  the  presence  of 
iiriuv  which  hHs  decomposed  under  the  influence  of  bacteria;  by  cen- 
thuridcB  or  other  drugs:  by  the  prenencc  of  foreign  bodies  and  calculi; 
or  it  may  be  due  to  an  extension  of  gonorrheal  nrvthritia  or  vaginitis;  or 
it  may  occur  without  n^xignahle  cause.  The  mucous  membrane  it  swol- 
len Mild  congested,  although  these  Hlterutious  may  not  be  very  evident 
after  death.  The  surfaces  niuy  be  coated  with  mucus  containing  red 
blood-cellw  and  piie.  The  epithelium  is  apt  to  be  loosened  and  iti  some 
places  peeled  ofl,  so  that  superficial  or  deep  ulceration  may  occur.  We 
may  find  mixed  Wrth  Ibc  urine  in  the  organ  ahredi*  nf  mucu»,  pti«  cells, 
epithelial  cells  iif  various  shaiws,  usunlly  more  or  Icsa  swollen  and  granu- 
tiir,  or  fragments  of  such  cells;  rod  blood-cells  and  bacteria.  Resolu. 
lion  may  occur  from  acute  catarrhal  cystitis,  but  it  very  frequently 
assames  a  chronic  character. 

Chrnnic  CjfgliUx. — In  this  form  the  mucouK  membrane  may  be  swol- 

,  sucvaloDt.  grayish,  or  mottled  with  spots  of  congestion  orextravasa- 

n,  xnil.  covered  with  a  layer  of  mucus  and  pus.     Microseopiciilly  the 

umbmne  may  bo  more  or  leas  infiUrated  with  pus  cells,  and  pus  may  be 

P^mistJintly  produced  and   thrown  off  into  the  urine.     I^alor  the  mucous 

lentbrane  may  become  thiclteiied  either  diffusely  or  in  the  form  of  tufts 

••r  polypi.     In  some  cuses  it  becomes  atrophied.     Owing  to  decomjtosi- 

lon  of  tite  hiemoglobin  in  the  extravasated  blood,  the  mucosa  mAT  be* 

lome  pigmented,  brown,  or  slate-colored.     The  mucous  membrane  fre- 

~^ently  becomes  eroded,  es{)ecially  on   the  most  elevated    portions,  qr 

deep  ulcentlions  may  occur.     The  muscular  coats  may  become  pamlyictl 

and  the  Madder  dilated;  or  the  submucosa  or  the  niuscularis,  or  both, 

may  become  hypertrophied.     The  mucous  membmne  may  become  in- 

^  oruated  with  urinary  sails. 

In  another  class  of  cases,  the  inflammation  assumes  a  more  intense 

ueorotic   character,     [jtrger  and   smaller  shreds  ami  [latehe*   of 

B  mucosa  die,  biwome  brown  or  gray  in  color,  loosen  or  jw^l  off,  au«) 

ptocome  mixed  with  the  urine  and  exudations.     The  gangrenous  procnut 

y  extend  to  all  the  coats  of  the  bladder,  so  that  perforation  and  fat«l 

v^ritonitis  may  occur.     The  gangrenous  form  of  cystitis  is  most  apt  to 

POUT   in  paralytica.     In  still  another  cla«a  ot  oases,  the  infiammation 

numee  m  suppurative  charneter.     The  suhmucosa,  the  iutermuscaUr 

I  QonneotiTO  tissue,  and  the  ailjacent  parts  become  inllltraled  with  pus, 

Isither  diffusely  or  in  the  form  of  larger  and  smaller  abecceees,  wbicli 


xnis  lorni  oi  mnammaiion  may  occur  in  connection  witn  g( 
fectious  diseases — measles,  diphtheria,  scarlatina,  typhoid  fever; 
nection  with  similar  inflammation  of  the  external  genitals,  in  p 
fever,  noma,  and  sometimes  in  the  presence  of  foreign  bodiei 
rarely  an  idiopathic  disease. 

Tubercular  Inflammation, — This  disease  commences  by  the  f< 
of  miliary  tubercles  in  the  mucous  membrane  of  the  bladder, 
coalescence  of  the  tubercles  and  the  degeneration  of  tissue  abo 
ulcers  are  formed,  and  it  is  most  frequently  in  the  ulcerative  si 
the  lesion  is  seen.  The  ulcers,  which  may  be  large  or  small,  ar 
most  abundant  at  the  base  of  the  organ.  Their  edges  may  b 
and  miliary  tubercles  in  greater  or  smaller  numbers  are  usually 
the  mucosa  about  them.  Not  infrequently  large  shreds  of  t: 
loosened  and  cast  off.  The  mucosa  about  the  ulcers  is  apt  to 
trated  with  small  spheroidal  cells.  Tubercle  bacilli  are  present 
of  the  tubercles,  and  in  the  edges  and  base  of  the  ulcers.  T 
also  be  found  in  the  urine,  and  are  then  of  diagnostic  sigr 
Catarrhal  inflammation  is  a  very  constant  accompaniment  of  th 
Tubercular  cystitis  may  occur  in  connection  with  tubercular  ii 
tion  of  the  lungs,  intestines,  or  of  the  kidney,  uterus,  prostate, 

TUMOKS. 

Fibromata  have  been  described,  occurring  as  small  nodular  t 
the  submucosa,  but  they  are  rare. 

Aside  from  the  polypoid  thickenings  of  the  mucosa  occu 
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ntid  is  then  rarely  dne  to  melaatasis,  but  usually  to  an  estenaion  of  th« 
growth  from  neighboring  parts,  as  the  utunis,  mgina,  or  rcctam. 
I'rimary  carcinoma  of  the  bladder  may  occur  : 

1.  As  a  diffuae  icirrhotts  injillraiion  of  the  entire  wall  of  the  blad- 
der, usually  with  ulcerutioria  of  its  inner  surface. 

2.  As  a  circumncribed  notluir  which  grows  inward  and  outward,  ul- 
ooratiag  on  its  inner  eurfuco,  and  sometimes  producing  perforstious. 

3.  As  vilhva  or  papiHomatou» growth.  The  tumor  growe  from  one 
or  more  points  of  the  inner  surface  of  the  bladder.  It  is  formed  of  tu- 
bular follicles  lined  with  cylindricul  epithelium,  and,  on  its  inner  free 
surface,  of  tufts  covered  with  cylindrical  epithelium.  The  new  growth 
may  involve  the  entire  thickness  of  the  wall  of  the  bladder. 

4.  A  fdW  cases  of  carcinoma  have  been  described  in  which  the  stroma 
conlainoti  a  varying  quantity  of  smooth  muscle  ti^ue.' 

Cyxlt.—Drrvioiil  ctfats  of  the  wall  of  the  bladiter  have  been  described, 
but  are  rare.  Small  cysts  with  serous  contents  sometimes  occur  in  the 
mucous  membrane.  A  part  (if  them,  at  least,  are  believed  to  be  duo  to 
Taulty  embryonal  development. 


I 
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Among  the  animal  {larnsites  occasionally  found  in  the  blatlder  may 
be  mentioned  Kchinococcus,  Diatoma  hamalobium,  Filaria  aanguinit, 
Aican'dea.  and  Oxt/uridea. 
I         Bacteria  of  various  forms  not  infrequently  occur  in  the  bladder*  par- 
I  ticitlarly  in  connection   with  chronic  cystitis.     B.  ttrmo,   Microcotvtia 
'  urea,  and  Sareina  may  be  mentioned  as  of  most  frequent  occurrenm. 
A  great  variety  of  foreign  bodies  may  be  found  in  the  bladder,  par- 
ticularly in  the  female.     If  their  stay  is  long,  they  are  apt  to  become  in- 
orugled  with  urinary  salts. 

CALCt'LI. 

Vesical  calculi  may  oconr  singly  or  in  great  numbers,  and  Tary  greatly 
in  Rse,  ranging  from  small,  sand-like  particles  up  to  masees  four  or  6Tfl 
faiehes  in  diameter,  but  the  usual  range  Ik  from  the  slie  of  a  ])ea  to  thai 
of  a  hen's  egg.  They  are  neually  oval,  spheroidal,  or  elongated;  or, 
when  several  are  present,  they  are  apt  to  be  faceted.  The  surface  may 
be  smooth  or  rongh.  They  are  usually  more  or  less  distinctly  lamellated, 
Wid  are  frequently  formed  around  n  central  body  calUfl  a  nucleus,  which 
otay  cither  be  formed  of  urinary  salts  or  some  foreign  body.  Their  mo*l 
oommou  constituents  are  phosphatt*.  uric  acid  and  uraUx,  and  etihiMM 
9salale,  or  various  combinations  of  these. 

Uric  Acid  Cakiili. — These  arc  the  most  common  of  vesical  calcnlL 

'TbB  llUfUUTe  of  tuuiura  of  the  t>)adder  najr  be  tonnd  in  BUm'i  "  Slody  of  tbs 
Tumon  of  Uw  Bladilor,"  IS81. 
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In  thft  form  o(  small  browniah-red,  cryetallioe  aggregations  thej  may,; 
passed  as  "  gravel."  The  larger  uric  acid  calculi  are  not  commonly 
very  great  size,  are  frequently  finely  nodulated  on  the  surface,  bnt  a, 
be  amooth.  The  color  varies  from  light  yellow  to  dark  reddiah-bro* 
they  are  neiially  dense  and  lamellated. 

Calculi  formed  of  Uraten. — Calculi  composed  of  pure  urates  areral 
these  salts  being  more  commonly  combined  with  nric  acid  and  the  pb 
pbatea  to  form  the  complex  calculi.  Sodium  urate,  in  the  form  of  smi 
spincd,  more  or  less  globular  crystalline  masses,  forms  one  of  the  ?ae 
ties  of  "gravel." 

Phosphalic  Calculi. — Pure  co/ri«mj!)So«/)fta/e  calculi  are  rarely  foun 
as  whitish,  usually  amooth,  and  small  lamellated  concretions. 

Mixed  or  Triple  I'hospliale  calculi  are  common,  and  frequently  attil 
large  size.  These  calculi  are  aometiines  pure,  but  the  deposit  is  mq 
frequently  associated  with  other  salts,  cither  as  tncrusting  or  intercalali 
JamellEB.  Triple  phosphate  calculi  are  usually  rough  on  the  surface,  i 
grayish-white  color,  lamellated.  and  frequently  very  friable.  J 

Small  gray  or  white,  hard,  and  usually  smooth  calculi  of  pure  calcii^ 
carbonate  occur  rarely.  Calcium  carbonate  is  sometimes  passed  aa  grai 
in  the  form  of  minute  spheroidal  bodies,  either  singly  or  in  clusters. 

Calcium  Oxalate  calculi  (mulberry  calculi)  are  comparatively  coi 
mon,  either  pure  or  in  combination  with  uric  acid  or  the  phosphati 
Calcium  oxalate  may  occur  in  the  form  of  very  small,  hard,  smooth  oo 
cretiona,  or  as  larger,  heavy,  hard,  finely  or  coarsely  nodulated  brown 
blackish  lamellated  masses.  The  nucleus  or  some  of  the  lamellte, 
both,  are  often  composed  of  uric  acid. 

Cifsfin  Calculi  are  usually  ovoidal  in  shape,  of  waxy  consistence, 
clear  or  brownish  or  greenish-yellow  color,  with  mammillated  surface  « 
crystalline  fracture.  Cystin  may  be  associated  in  a  variety  of  ways  wil 
other  calculi. 

Xantkiit  Calculi,  which  are  very  rare,  are  usually  of  moderate  sii 
smooth,  of  a  cinnamon  or  cinnabar-red  color,  lamellated,  and  oval  fi 
flattened  in  shape.  i 

Solid  masses  of  fibrin  and  blood  sometimes  occur  in  the  bladder, 
may  exist  as  independent  structures,  or  form  nuclei  for  the  deposit  < 
urinary  salts. 

For  a  detailed  account  of  calculi,  the  conditions  under  which  tll^ 
form,  modes  of  analysis,  etc.,  we  refer  to  special  works  on  this  subjeol 
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THE  URETHRA. 


I 

I 


COKOENITAL  HALF0RUA1I0KS. 

8omo  of  the  malformations  of  tho  uretLra  are  described  witli  thoiic  uf 
the  penis. 

TIi«  urethra  may  be  imperTioaa,  or  may  open  si  the  root  of  the  j^enis. 
More  commonly  there  is  partial  obliteration  or  stricture  of  some  ]>art  of 
tbo  canal. 

The  entire  urethra  may  be  dilated  into  a  eac  full  of  urine. 

There  may  be  a  canal  on  the  doreum  of  the  penis,  formed  by  th'o 
fneion  of  the  spermatic  cords,  and  opening  in  the  gluns  above  the 
nrethra. 

There  may  be  two  or  more  openings  of  the  urethra. 

The  canal  may  be  dislocated  so  as  to  open  in  the  iujiEuinal  region, 

A  number  of  cases  have  been  reported  in  which  a  valve  in  the  urethra 
haa  prodnoed  bypertropliy  of  the  bladder,  dilatation  of  the  ureters,  and 
hydrcmephrosis  ' 

Owing  to  its  narrowness,  greater  length,  and  peculiar  connection* 
with  the  intt^rnal  generative  organs,  the  male  urethra  is  much  more 
liftble  to  dtBo&se  than  the  female. 

I  CDAKOGS  IH   SIZE  AKD    POSITION. 

Dilatation  of  the  urethra  may  bo  produced  by  strioturea,  or  by  calculi 
or  other  bodies  fixed  in  its  lumen.  The  dilntations  are  fusiform  or  sac- 
vulatc-d  iu  sha[ie,  and  may  reach  the  size  of  an  orange  or  be  even  larger. 

Slrictnros  of  the  nrethra  are  usually  produced  by  inflammation  of  ita 
walla. 

The  stricture  may  be  temporary,  produced  by  adiiTuso  inflammatory 
«wdliug  of  the  mucous  niembruae,  or  by  the  raising  of  the  relaxed  mem- 
hrane  intu  a  fold  ur  pocket. 

Pfrmanrnl  ttrtclurta  are  produced  by  structural  changes  in  tho  walls 
of  the  urethra, 

1.  The  mucous  membrane  and  subipucous  tisane  are  left  hard  and 
unyielding  by  the  preceding  inflammation.  Subsequently  the  new 
Hbrous  tissue  contracts  and  narrows  the  canal. 

2.  Ulceration  of  the  mucous  mcmhrano  leaves  cicatricial  tissue,  which 
oootracts,  and  also  produces  adhesions  and  bands  of  fibrous  tissue. 

3.  There  is  fibrous  induration  of  the  corpus  spongiosum,  and  conse* 
qaent  constriction  of  the  urethra. 

The  most  frequent  position  of  strictures  is  at  the  juociiun  of  the 
mambranous  and  spongy  portions  of  tho  nrothra,  or  close  to  this  point. 

■  Viich.  Areh.,  Bd.  tt,  p.  M& 
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They  ulso  occur  at  the  fossa  navicularis  and  the  meatua,  but  frequenl 
in  the  prostatic  portion.  There  may  be  one  Btricture  or  several.  T 
con^quences  of  stricture  are  dilatation  of  the  arethra,  the  bladder,  t 
ureters,  and  hydronephrosis;  iaUammation  anil  utoerution  of  the  uretl 
behind  the  atricturo,  with  perforutioD,  icQltration  of  itrioe,  or  the  C 
■uation  of  fistula;.' 

The  urethra  may  also  be  obstructed  by  folds  of  the  mucous  membrai 
by  muscular  valves  at  the  neck  of  the  bladder;  by  wounds;  by  pol] 
and  ewollon  glands;  by  new  growths;  by  changes  in  the  prostate  ai 
perineum;  by  calculi,  mucus,  blood,  and  echinococci  coming  from  G 
bladder;  by  foreign  bodies  introduced  from  without. 

Prolapse  and  inversion  of  the  mucous  membrane  i^  seen  in  yoai 
girls  and  women  in  rare  cases.  There  is  a  bluiiih-red  swelling,  from  tl 
size  of  a  pea  to  that  of  a  walnut,  at  the  meatus.  In  the  male,  invagin 
tion  of  the  mucous  membrane  of  the  urethra  has  been  seen  after  iujurt 
of  the  perineum. 

WOUNDS— RUWirKK — PERFORATION. 

Wounds  of  the  urethra  are  produced  in  many  ways,  but  most  coA 
monly  by  catheters  and  bougies.  The  wounds  may  cicatrize,  or  tbt) 
maybe  inBltration  of  urine  or  the  formation  of  fistulieor  false  passageii 

Ruptures  of  the  urethra  are  produced  by  severe  contusions  and  £ 
fractui-e  of  the  pelvic  bones.  Extravasations  of  blood  und  urine,  aq 
gangrenous  inflammation  of  the  surrounding  soft  parta,  are  the  ordinal 
results. 

Ulceration  and  perforation  of  the  urethra  may  lead  to  the  formatia 
of  fiatuiae,  which  open  in  variouB  directions  through  the  skin, 

INFLAMMATION. 

Ciitarrkal  UrelhriUs  may  be  simple  and  due  to  the  action  of  chero 
cul  irritants,  to  the  extension  to  the  urethra  of  inflammation  from  othi 
parts,  and  to  nnknown  causes;  but  it  is  most  frequently  due  to  the  aclia( 
of  the  gonorrhoeal  poison.  In  its  acute  form  it  involves  either  a  portiog 
or  the  whole  of  the  urethra.  The  mucous  membrane  is  red,  swollen,  ani 
coveied  with  muco-pus.  The  inflammation  may  extend  to  the  fibroin 
wall  of  the  urethra,  the  corpora  sjiongiosa  and  cavernosa.  This  may  rw 
suit  in  the  formation  of  new  connective  tissue  or  of  abscesses,  especiallV 
near  the  fossa  navicularis.  The  inflammation  may  also  extend  to  tl 
bladder,  the  glands  of  Cowper,  the  prostate,  the  spermatic  cord,  and 
testicles.     The  inguinal  glands  also  may  be  swollen  and  inSamed, 

'  For  literature  of  stricture  of  urethra  and  plates  illualraliug  sevend  forms,  i 
[trtiele  by  Diilei  in  Pitba  and  Billroth's  "Handbucli  der  allg.  CJiirurgie,"  Bd,  1 


THE  UBINABY   APPABATU8.  420 

the  lymphatic  vessels  on  the  dorsum  of  the  penis  may  be  involved  in  the 
same  process. 

Chronic  inflammation  of  the  urethra  may  exist  for  a  long  time  with 
the  production  of  a  muco-purulent  exudation,  but  without  the  occur- 
rence of  marked  structural  lesions.  In  other  cases  it  leads  to  ulceration, 
to  fibrous  induration  of  the  wall  of  the  canal,  to  induration  and  swelling 
of  the  mucous  follicles,  to  polypoid  thickenings  of  the  mucous  mem- 
brane. 

The  exudation  in  gonorrhoeal  inflammation  of  the  mucous  mem- 
branes, not  only  of  the  urethra  but  also  of  the  vagina  and  of  the  eye, 
constantly  contains,  in  greater  or  less  numbers,  a  form  of  micrococcus 
which  is  said  by  some  observers — although  this  is  denied  by  others — to 
present  characteristic  morphological  characters. 

The  micrococcus — called  gonococcus — which  is  spheroidal  or  ovoidal 


\.-.s.  :• 


Fm.  1S4.— QoHooocci  coiiTAmD  in  Pi-h  Cclls. 
From  a  case  of  iconorrtuFAl  urvlhiitta. 

in  shape,  usually  occurs  in  pairs  or  in  groups  of  four  or  more,  and  may 
be  contained  in  the  pus  colls  (Fig.  184)  or  lie  on  their  surfaces  or  free 
in  the  fluid.  The  pus  cells  sometimes  contain  very  large  numbers  of  the 
micrococci.  While  the  very  constant  ]>resence  of  these  microco^x-i  justi- 
fies the  conjecture  that  they  may  stand  in  an  etiological  relation  to  the 
gonorrhceal  inflammation,  the  experiments  thus  far  recorded  u|)on  their 
purification  by  culture  and  inoculation  have  not  led  to  Hiich  definite  re- 
suits  as  to  justify  us  in  ai<signing  to  them  a  definite  role  in  the  diHease. 
The  conclusions  of  investigators  are  in  many  renpt'ctH  at  xariaiire;  the 
results  of  animal  inoculations  are  usually  negative,  ami  the  inoenlatioNK 
thus  far  practised  on  the  human  subject  have  not  been  Mufliciently  ex- 
tensive and  exact. 

The  gonococcus  may  be  ntaincd  by  drying  the  exmlatiun  on  a  cover 
glass  and  using  fnchsin  or  methylin  blue. 
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Croupous  Inflammation  is  sometimes  seen  iu  children.     Fibrinc 
casts  of  a  small  or  large  portion  of  the  canal  may  be  formed. 

Syphilitic  Ulcers  may  be  situated  iat  the  meatus  or  as  far  back  as  t 
fossa  navicularis.     They  are  apt  to  produce  strictures. 

Tubercular  Inflammation  rarely  occurs  in  the  mucous  membrane 
the  urethra  in  connection  with  tubercular  inflammation  of  the  bladd< 
prostate,  or  testicles. 

TUMOBS. 

Aside  from  the  polypoid  outgrowths  from  the  mucous  membrane 
the  urethra  as  the  result  of  chronic  inflammation,  flbrous  polyps  m 
occur  congenitally,  or  polyps  containing  glandular  structures  or  cy^ 
rarely  occur.  Carcinoma  may  occur  as  a  result  of  local  extension  fro 
adjacent  organs  or  metastasis  from  the  bladder.  Cysts  meij  occur  in  tl 
mucous  membrane  as  a  result  of  the  dilatation  of  the  mucous  gland 
Circumscribed  masses  of  dilated  veins  occasionally  occur  in  the  urethr 
forming  the  so-called  urethral  hemorrhoids. 

The  sinus  pocularis  may  be  dilated  in  children  by  the  retention  of  i 
secretion,  so  as  to  form  a  tumor  which  may  obstruct  the  exit  of  urin< 
cause  hypertrophy  of  the  bladder  and  dilatation  of  the  ureters. 


The  esteriiBl  genitals  may  be  entirely  abeeot  or  fmporfectly  dfiveloped. 
The  fi«:sure  between  the  labiu  muy  be  unrormed,  or  the  lubia  may  grow 
tog<>ther,  with  or  without  obstruction  of  the  urethra.  The  clUoria  iiini 
nympbae  may  be  abuormuUy  large  or  the  nyniphiu  mHy  be  increuvd  hi 
DnmliCr.  The  clitoris  may  be  ubnormatly  long,  reeombling  a  penis;  Bt 
the  same  time  the  viigina  U  narrow,  the  ut«ru8  small  and  undeveloped 
or  malformed;  the  ovaries  small,  sometimes  Bituated  in  tho  labia;  the 
nummn  small,  und  the  body  of  a  masculine  character.  Such  coik-s  are 
■ometimcB  culled  psi'udo-hurmaphroditea.  The  clitorU  may  be  perforated 
by  the  urethra,  or  may  be  cleft  and  apparently  double. 

The  hymen  fre()[ieDtly  exhibits  various  anomalies.  It  may  be  en- 
tirely absent.  The  ojiening  may  be  very  large  or  in  unusual  jtlacrv; 
there  may  be  several  openings;  the  free  edge  may  be  Itewt  with  papillary 
projections;  there  may  bo  no  opening  at  all.' 

HfMOKKQAOE.  nTPRRAMIA,  BTC. 
Htemorrbage  may  take  place  from  wounds  or  uWra  of  the  vulva,  but 
the  most  important  form  of  ha^morrliHgo  <8  that  which  occur* in  theoon- 
aective  tissue  of  the  labia  majorn  This  is  produced  during  labor  or 
from  external  injury.  One  of  the  labia  may  be  swollen  and  distfndcd  by 
the  extravasated  blood  until  it  is  as  large  as  a  child's  head.  The  blood 
nay  be  gradually  absorbed,  or  it  may  decompose  with  suppuration  or 
gangrene  of  the  eurroundiiig  tissue.  The  purnleut  matter  may  escape 
through  the  skin  and  the  [lalicnt  recover,  or  the  auppuralion  may  tx- 
tend  iuto  the  p<dvis  and  cause  dcatb. 

A  varicose  condition  of  the  veins  of  the  labia  is  not  infrequent. 
■  For  description  and  lUiuinlioiu  »( 
for  medlco-ls^  purpon*.  ace  Ctmrly'* 
Tubes."  Timaa.  bf  McLann,  llSS,  p.  W. 


of  tbe  fayntra.  which  naj  be  lucfiil 
"  Dlstaaci  of  Clirw.  Ovsrin,  Pano|)laD 
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(Edema  may  occnr  in  acute  form  in  pregnant  and  puerperal  women,  a. 
may  terminate  in  suppuration  or  gangrene.  (Edema  of  the  labia  m&ji 
frequently  accompanies  disturbances  of  tbe  venous  circulation,  as  in  ci 
tain  heart  and  lung  diseases;  or  it  may  occur  in  chronic  diffuee  nepbri 
or  other  wasting  diseases,  or  as  a  result  of  tbrombosie  or  other  disu 
banccB  of  circulation  in  the  uterine  or  perivaginal  venous  plexnst 
This  may  be  escessive,  leading  to  the  tranBudation  of  fluid  through  t 
skin,  to  the  formation  of  vesicles,  to  superficial  eroeJun,  or  even  to  j;a 
jireiie. 

INFLAMMATION. 

The  skin,  mucous  membrane,  connective  tissue,  and  glands  of  tl 
vulva  may  be  the  scat  of  inflammation.  Acute  calurrh  of  the  mucoT 
membrane  may  bo  caused  by  a  variety  of  irritating  inHueuces,  but  is  mo 
frequently  due  to  gonorrhosal  infection.  The  mucous  membrane 
xwollen  aud  red  and  covered  with  a  muco-purulent  exudation.  'H 
labia  may  be  swollen,  aud  the  glands  are  liable  lo  be  involved,  and  al 
Bcesaea  of  the  labia  may  be  developed.  Chronic  catarrhal  tnflammatia 
may  lead  to  superficial  or  deep  ulceration  of  the  mucous  membrano,  or^ 
japllarv  outgrowths,  or  to  thickening  of  the  labia.  Suppurative  i| 
flan  n  at  n  of  the  tissue  ot  the  labia  may  occur  in  connection  witli 
s  m  lar  jrocess  in  neighboring  parts.  Erysipelatousinflammation  ofti 
sk  n  of  the  vulva  is  frequent  in  young  children  and  may  cause  deal 
Inal  Iti  t  is  loss  common.  Inflammatiou  of  the  vutvo-vaginal  glai 
ma,  i  e  acute  and  produce  abscesses,  or  chronic  and  produce  tndarati 
of  the  gland. 

Gangrene  may  follow  erysipelatous  inflammation,  may  occur  al 
parturition,  may  accompany  severe  exhausting  and  infectious  diseaseSi 
may  occur  as  an  epidemic  ilisease,  especially  among  children.  It  may 
the  result  of  bruises  or  other  injuries.  Income  forms,  such  as  th( 
known  as  numa  aud  hogpital gangrene,  the  destruction  ot  tissue  proceed) 
with  extreme  rapidity. 

Herpes,  eczema,  lichen,  prurigo,  etc.,  may  bo  found  on  the  sk 
t!iB  vulva. 

Syphilitic  inflammation  aud  ulceration  are  of  frequent  occurrence  d 
the  vulva,  particularly  on  the  mucous  surfaces,  and  frequently  lead  t 
considerable  destruction  of  tissue  and  cicatricial  contractions. 

Croupous  Infiammation  may  occur  with  or  nithout  diphtheria  and 
similar  lesion  of  the  faucsH,  and  is  frequently  associated  with  gangreofl 

ZujjMs.— This  form  of  inflammation,  usually  with  more  or  lees  di 
structive  ulceration,  occasionally  occurs  in  the  vulva. 

TOJIOUS. 

Fibroma. — Circumscribed  fibrous  tumors  are  found  in  the  connecti' 
tissoe  of  the  labia,  mons  veneris,  perineum,  clitoris,  and  entrance  to  tl 
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vagina.  They  may  attain  a  large  size,  and^  attached  only  by  a  pedicle, 
may  hang  far  down  between  the  legs.  The  skin  is  usually  movable  over 
the  surface  of  these  tumors. 

Fibroma  diffusum  (elephantiasis). — This  usually  involves  the  clitoris 
or  the  Jabia.,  or  both,  and  may  extend  to  surrounding  parts  of  the  skin. 
It  consists  essentially  of  a  diffuse  hypertrophy  of  the  skin  and  subcuta- 
neouH  tissue,  with  or  without  involvement  of  the  papilla?  and  epidermis. 
The  surface  may  be  smooth  or  rough.  Sometimes  when  the  new  growth 
is  circumscrilHjd,  rough  or  smooth  polypoid  growths,  often  of  large  size, 
are  formed.  When  the  papill®  and  epidermis  arc  much  involved. 
larger  and  smaller  cauliflower-like  excrescences  may  cover  the  hypertro- 
phied  ]iarts,  and  the  surface  be  very  rough  and  scaly. 

PapWomata. — These  growths  consist  of  hypertrophied  }>a{)illa?  covered 
with  thick  layers  of  e})ithelium.  They  vary  in  size  from  that  of  a  pea  to 
that  of  an  apple,  and  have  a  cauliflower  a])peanince. 

Syphilitir  Condtjlonuita, — In  one  form,  the  so-called  nninni»  pntr/t, 
there  is  an  infiltration  of  the  papillary  layers  of  the  skin  or  mucDUs  mem- 
brane with  variously  shai>ed  cells  and  fluid,  so  that  the  tissue  has  a  gela- 
tinous a]>pearance.  In  other  cases,  there  is  an  hypertrophy  of  the  pa- 
pil]ft>,  so  that  larger  and  smaller  wart-like  excrescences  are  fornie<l.  This 
is  called  the  point fd  condt/ioma,  Lipomata,  fihro-myotnafti^  and  fibro- 
sarromata  are  of  occasional  occurrence  in  the  vulva.  A  few  ceases  <>f 
mehiHV'ifnrcoina  are  recorded.  Chondromd  of  the  clitoris  has  lK»en  de- 
sciibcd.  Carchioma  of  the  vulva  may  1h»  primary,  usiuilly  in  the  fi»rni 
of  ejHthelioma  of  the  clitoris  or  labia,  or  it  may  be  secondary  to  cancer 
of  the  uterus,  vagina,  etc. 

Cijstif  are  found  in  the  connective  tissue  of  the  labia  majora  and 
minoni.  They  are  from  the  size  of  a  pea  to  that  of  a  child*s  head. 
They  may  contain  serum,  colloid  material,  purulent  or  blomly  fluid,  or 
thev  mav  have  the  characters  of  dermoid  cvsts  or  atheroma  cvsts.  Their 
origin  is  in  many  castas  obscure.  In  some  cases  they  are  doubtless  duo 
to  dilatation  of  lymph  vessels.  Cysts  may  1k»  formed  by  a  stoppage  and 
filling  with  fluid  of  the  canal  of  Nuck,  or  by  a  dilatation  of  the  ducts  or 
acini  of  the  vulvo-vaginal  glands. 

THE  VAGINA 
MALFORMATIONS. 

The  vagina  may  In?  entirely  absent,  and  the  internal  organs  of  gene- 
ration also  absent  or  imperfectly  developed. 

Either  the  upper  or  the  lower  portion  of  the  canal  nuiy  l>e  absent 
while  the  remaining  portion  is  present. 

The  Tagina  may  be  closed  by  an  imperforate  hymen  or  by  fibrous 
34  ' 
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eeptu  at  any  part  of  ttB  canal.     The  canal  may  be  abuormall}'  Bmall  with- 
out being  occluded. 

The  vagina  may  be  double,  in  conuectiou  with  a  doable  uterus;  or, 
while  the  uterus  is  normal,  the  vagina  may  be  incompletely  divided  by 
a  longitudinal  reptuni. 


)ron9R| 


Dilatation  of  the  vagina  is  prodnced  by  tumors,  by  the  prora 
uterus,  and  by  the  accumulation  of  blood  and  mucus  behind  couetric- 
tions  or  obliterations  of  the  canal.  Lengthening  of  the  vagina  U  pro- 
duced by  any  cause  which  draws  the  uterus  upward.  Narrowing  ot  the 
vagina  is  found  as  a  senile  change;  is  prodnced  by  tumors  and  by  ulcera- 
tion of  the  wall  of  the  caual.  Extensive  ulcers  may  even  cansc  entirS' 
obliteration  of  the  canal. 

Prolapse  of  the  vagina  occurs  by  itself,  usually  as  a  result  of  thicken- , 
ing  or  laxity  of  its  walls,  or  in  connection  with  prolapse  of  the  uterus,  I 
As  an  idiopathic  process,  it  usually  takes  place  soon  after  parturition.  . 
A  larger  or  smaller  portion  of  the  canal  is  inverted  and  projects  through  ' 
the  vulva.  The  entire  circumference  of  the  canal  may  be  inverted  and 
prolapsed,  or  only  the  anterior  or  posterior  wall.  The  prolapse  is  at  : 
first  small,  hut  may  afterwards  gradually  increase  in  size,  and  may  drag  ,j 
down  the  uterus  with  it.  In  other  eases,  prolapse  of  the  uterus  \e  tbe,l 
primary  leaion,  and  the  vagina  is  inverted  by  the  descent  of  that  organ;  j 
or  the  body  of  the  uterus  may  retain  its  normal  position,  while  an  hyper- 
trophy and  lengthening  of  the  cervix  alone  drag  down  the  vagina. 

Hernia  vesico-vaginalie — cyetocele — may  he  either  the  cause  or 
effect  of  a  prolapse  of  the  vagina  and  uterus.  If  the  cystocele  is  the 
primary  lesion,  it  begins  as  a  small  projection  of  the  wall  of  the  bladder 
into  the  anterior  part  of  the  vagina.  As  the  urine  accumulates  in  this 
sac,  it  increases  in  size,  projects  through  the  vulva,  draws  down  the 
vagina  and  the  anterior  lip  of  the  cervix,  iind  finally  the  entire  uterus. 
If  the  cystocele  is  the  secondary  lesion,  it  is  simply  produced  by  the 
dragging-down  of  the  posterior  wall  of  the  bladder  by  the  inverted 
vagina.  | 

Hernia  intestino-vaginalis, — A  portion  of  the  intestines  may  be- 
come fixed  in  Douglas'  cul-de-sac  between  the  rectum  and  uterus.  Thi« 
portion  of  intestine  gradually  becomes  larger,  pushes  forward  the  pos- 
terior wall  of  the  vagina,  inverts  and  fills  up  that  canal,  and  finally  pro- 
jects through  the  vulva.  It  may  drag  with  it  the  posterior  wall  of  the 
vagina  and  the  uterus, 

Meciocele  vaginalis.— A.  sac  is  formed  by  the  projection  of  the  an- 
terior wall  of  the  rectum  and  the  posterior  wall  of  the  vagina.  This 
lesion  is  of  rare  occurrence,  and  does  not  reach  a  large  size. 
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When  the  rugina  is  prolapsed,  there  is  usuiilly  nn  infUmmdtory  coq- 
dttion  of  the  lining  tnembrane  or  a  thickening  of  the  epidermii. 

Worsrn*— PERFORATIONS. 

Wouii<]i>  of  the  VAginu  are  made  by  penetrating  instrumeutjt,  by  for* 
ceps  and  other  obstetrical  weapons,  and  by  the  In-tus  during  ddiTcry. 
Sucli  wounds  nmy  heal,  may  give  rise  to  large  h Hemorrhages,  may  sappu* 
rate,  may  produce  abscesses  in  the  surrounding  tissuoa,  may  leave  fistti- 
loaa  openings  into  the  vagina,  or  may  cause  constriction  or  obliteration 
of  its  canal. 

Vtiicn-vaginal  Fislulm  are  ueuuUy  produced  by  injuries  from  instru- 
ments or  from  the  ftetus  during  delirery;  less  freqnuutly  by  ulceration 
of  the  vagina,  bladder,  or  adjacent  connective  tissue,  or  by  abiHMrss  in  ihe 
Burronnding  parts.  The  fistula  form  an  opening  betveen  either  the 
bladder  or  the  urethra  and  the  vagina.  They  allow  the  nrine  to  pau  into 
the  Tsgiua.     Sjiontaneous  cure  does  not  take  place. 

Recto-vagi  nut  fSgtatai  are  formed  in  the  same  way  as  the  last-mon- 
tioned.  They  allow  the  passage  of  gas  or  fwces  into  the  vagina.  Thoy 
•ometimes  heal  sgrnntaneonsly. 


INFLAHJIATIOK. 

Catarrhal  Iiifiammation  of  the  vaginal  mucous  niembniDv  m»y  tw 
ftonte.or  chronic  It  is  most  frequently  caused  by  gonorrhtsal  inleotlou, 
hnt  may  be  due  to  local  irntution  or  depend  upon  general  oaniaa.  It 
not  infrtMjuently  occurs  in  the  ne«r-bom.  In  the  acute  form,  tho  nueoHa 
mfmbranw  is  swollen  and  frequently  covered  with  a  muco^purulffot  or  a 
pnrnlent  exudation.  In  the  chronic  form,  the  mucous  mnmbrsDO  may 
be  swollen,  covered  with  a  purnleut  etndation;  there  nmy  be  an  eifolia* 
tion  of  epitheliom,  shallow  or  deep  erosions,  or  ulcers.  lu  other  uuu, 
tlie  muoouji  membrane  is  thickened,  dense,  and  sumetimes  pignienlod, 
or  it  mar  bo  roughened,  covered  with  papilla,  or  it  may  be  relaxed  and 
prolapsed, 

CroupQut  Injtammatictt  may  occur  af(«r  parturition,  iu  dyseiitery, 
in  typhus  and  typhwd  ferrr,  di|ihtliena,  M-arlaiina,  measlw,  and  other 
infections  discMn.  The  mncoti*  membrane  i*  iwollim  and  wtvorBtl  with 
a  grayish  layer  of  fibrin  and  pna.  Thv  mumiM  and  lubmnixMai  may  be 
infiltrated  with  fibrin  and  pus.  The  inflltrutxd  jiurliiins  of  ihe  niueasa 
and  sahmncooa  may  die  and  lte«»me  icangnmun*.  and  rhui  d>«p  awl  •■• 
tensive  ulcers  be  formed. 

Suppuralivt  InfiauimatioH  of  Ihe  flbro-inuauular  ooat  of  the  *affJB« 
may  occur  aft«r  injarisa  or  in  prvgnant  and  puerjwnil  women, 
may  be  formed  which  penetrate  into  Iha  labia  or  into  Ilia  pelrla  o 
tire  tinme.    In  other  caaee,  the  inlsms*  phlugnitinMUs  InAannatioa  nay 
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lead  to  the  death  and  casting-off  of  portions  of  the  yaginal  walU  or  ei 
of  the  entire  wall. 

Gangrene  of  the  vagina  may  occur  as  a  result  of  croupous  or  iutei 
suppurative  or  syphilitic  inflammation^  or  from  unknown  causes, 
the  form  of  noma  it  may  be  very  extensive  and  rapidly  destructive. 

Tubercular  and  Syphilitic  Inflammation,  usually  leading  to  more 
less  extensive  ulceration,  may  occur  in  any  part  of  the  vagina.  Tub< 
cular  inflammation  is  secondary  to  tuberculosis  of  other  parts.  Syphili 
ulcers  may  heal,  sometimes  leaving  marked  cicatrices,  and  sometimes  ni 

TUMORS. 

Fibroma,  fibro-myoma,  sarcoma,  myoma  Imvicellulare,  are  of  occ 
sional  occurrence  in  the  vagina.  Myoma  striocellulare  is  of  rare  oc<iu 
re  nee. 

Papillomata  are  of  frequent  occurrence  as  a  result  of  chronic  inflan 
mation.  Carcinoma  of  the  vagina  is  usually  secondary  to  cancer  of  th 
uterus.  It  may  be  primary  as  a  circumscribed  nodular  tumor,  or  mor 
frequently  it  occurs  in  a  papillary  and  ulcerating  form  and  often  spread 
to  neighboring  parts. 

Cysts, — These  are  not  very  common  and  may  be  small  or  as  large  a 
a  hen's  egg.  They  may  be  lined  with  flattened  epithelium,  and  contaii 
serous  or  viscid,  dark-colored  or  transparent  fluid. 

PARASITES. 

Among  the  animal  parasites,  Oxyuris  and  Trichomonas  vaginalis  are 
of  occasional  occurrence.  Among  the  vegetable  forms  Oidium  albicans, 
Leptothrix  are  occasionally  seen,  while  micrococci  and  various  other 
forms  of  bacteria  are  common.  The  pathogenic  significance  of  the  bac- 
teria in  the  vagina  is  not  yet  established. 

THE  UTERUS. 
MALFORMATIONS. 

The  uterus,  up  to  the  third  month  of  intra-utefine  life,  consists  of 
two  large  cornua,  which  by  the  fusion  of  their  lower  ends  form  the 
uterus. 

The  uterus,  tubes,  and  vagina  may  be  entirely  absent,  with  or  with- 
out absence  of  the  external  genitals.  Or  the  uterus  alone,  or  the  upper 
part  of  the  vagina  also,  may  be  absent. 

The  uterus  may  be  only  rudimentary,  while  the  vagina  is  normal. 
It  then  appears  as  a  flattened  solid  body  with  solid  cornua.  Or  there  are 
two  cornua  joined  at  their  lower  extremities  so  as  to  form  a  small  double 
uterus.     Or  the  uterus  is  represented  by  a  small  sac,  which  may  or  may 
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riMt  communicHte  with  the  vagina.     Or  there  U  n  very  snittll  uterua,  with 
thin  muHciilar  wa1l«  and  two  large  corntia. 

Only  one  of  the  coruua  which  should  form  the  iiteruB  may  be  ilevel- 

f  oped,  while  the  other  is  arrested  in  its  growth.     The  uierue  ie  tlion  a 

I  hmg,  uylindricHl  body,  termiDatiDg  ubovo  iu   one  tube.     On  the  side 

where  the  other  horu  should  have  been  developed  there  is  no  tube,  or 

only  a  rudimentary  one.     Both  ovanee  are  usually  present. 

The  two  coroua  may  be  fully  developed,  but  their  lower  ends  remain 
floparated  and  form  a  double  uterus.  An  entire  separation  into  two 
distinct  uteri  and  vaginas  la  very  rare.  More  frequently  the  uterus  con- 
atsts  of  oni'  body,  divided  by  a  septum  into  two  cavities.  There  are  then 
two  cervical  portions  of  the  uterus  projecting  into  a  single  vagina,  or 
each  into  a  eeparato  vagina.  Or  there  is  only  a  single  cervix.  The 
eeptnm  in  the  ut«rus  may  be  complete  or  only  partial. 

We  also  tind  ahuormal  aixe  of  the  uterus,  abnormal  flexions:  the  oer- 
rix  may  be  solid,  or  may  be  closed  by  the  vaginal  mucous  membrane. 
Or  the  cervix  mny  have  an  uhnormal  form  with  a  small  o)>cning  or 
canal.' 

rUAXHES   IN   SIZE. 

In  the  new-born  infant,  the  uterns  is  small,  the  body  flattened,  the 
oervtx  disproportionately  large.  During  childhood,  the  organ  increases 
in  siw,  but  the  body  remains  small  in  proportion  to  the  twrvii.  At 
puberty  the  shape  changeij  and  the  body  becomes  larger. 

At  every  menstruation  the  uterus  is  somewhat  swollen  and  congeftted. 
I  After  prognuMoy  it  does  not  roturn  to  its  virgin  siie.  but  remains  Mme- 
livhat  larger.  In  old  age,  it  gradually  becomes  smaller:  it«  walls  are 
harder  and  more  fibrous. 

Abnormal  Smalintss  of  the  uterus  is  sometimes  found  as  an  arrest  of 
development.  The  uterue  in  adult  life  retains  the  size  and  shape  of  that 
of  the  infant.  It  may  result,  however,  from  chronic  endometritis,  from 
repealed  pregnancies,  from  uld  age,  or  from  chronic  exhausting  din- 
oaees.  lu  cavity  may  he  smaller  than  normal,  or  distended  with  mucus. 
Lttrgu  myomata  sometimes  cause  marked  atrophy  of  the  nlerine  wall. 
Atrophy  of  the  vaginal  portion  of  the  uterus  is  sometimes  observed  after 
repeated  pregnancies,  sometimes  without  known  cause.  Narrowing  and 
ubiiteralion  of  the  cavity  of  the  uterus  and  of  the  oorvixare  usuhIIv  pnt> 
duced  by  chronic  intlamniNtion. 

Entarg«ment  of  thf  L'terui  may  be  due  to  too  early  development.  It 
ta  Nccompanied  by  abnormally  early  development  of  all  the  aexual  orgaiu 
Uld  functions.  The  uterus  may  be  enlarge<)  in  connection  with  hMrt 
diMue,  prolaiwe  and  abnormal  flexions  and  Torsions,  chronic  inflamma- 


*  IlluatnUiima  of  varion*  forms  of  malforni«Uoti  of  Uw  cervix  nu;  be  found  to 
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tiooB,  repeated  pregnaDCies,  myomata,  aud  accnmulatioue  of  bi 
macus  in  the  uterine  cavity.  Enlargement  of  the  vaginal  portio 
be  produced  by  tbe  above  causes,  and  is  also  found  vithout  known 
One  or  both  lips  of  the  cervix  may  be  uniformly  increased  in  a 
they  may  be  lobulated. 

Dilatation   of  the  uterus  is   produced  by  acctimulatioas  of 
mucus,  or  pus  in  consequence  of  narrowing  or  obliteration  of  the 
or  vagina.     The  uterine  walls  may  retain  their  normal  tbickne 
thickened  or  thinned.     The  most  frequent  position  of  the  st«Doaia 
OS  internum.     The  retained  contents  after  a  time  change  in   chai 
forming  a  thin,  serous  fluid — ht/dromeira— or  they  may  be  mixec 
blood.     The  dilated  uterus  is  not  usually  larger  than  an  upple, 
sometimes  reaches  enormous  dimensions.     If  both  oe  internum  s 
externum  are  closed,  the  cervical  cavity  may  be  also  dilated  an 
uterus  have  an  hour-glass  shape.     If  the  obatrnction  is  in  the  vi 
the  uterus  and  vagina  may  form'  a  large,  Sask-shaped  body,  and  th 
of  demarcation  between  cervix  and  vagina  be  lost.     In  some  case 
dilatation  is  confined  to  the  cervix.     If  the  obstruction  is  not  com] 
the  retained  fluid  may  escape  into  the  vagina  and  afterward  accum 
again.  i 

Accumulation  of  menstrual  blood  In  the  cavity  of  the  uterus — A 
tometra — is  usually  produced  by  congenital  stenosis  of  the  cerrl 
vagina.  The  dilated  uterus  may  reach  an  enormous  size.  If  th*j 
is  not  evacuated  by  surgical  interference,  there  may  be  either  rupta 
ulcerative  perforation  of  the  uterus.  The  blood  may  escape  intfj 
abdominal  cavity,  or  be  shut  in  by  adheeiona,  or  perforate  into  thftd 
der  or  intestines.  Sometimes  the  blood  passes  into  the  Fallopian  tj| 
dilates  them,  and  escapes  through  their  abdominal  ends. 

CHAXGES   IS    POSITION. 

The  body  of  the  uterus  may  become  fixed  in  an  abnormal  po« 
while  the  situation  of  the  cervix  is  unchanged.  The  body  may  bfl 
forward — untefiexion  ;  backward — retrofirxiou  ;  or  sideways- 
fiexion.  The  flexion  may  be  slight,  or  go  great  that  the  neck  and 
form  an  acute  angle.  Anteflexion  is  the  most  common  variety,  an^ 
in  which  the  flexion  is  greatest.  Peritoneal  adhesions,  flacoidity  ( 
uterine  walls,  particularly  after  delivery,  atrophy  of  the  walls,  of|| 
and  other  tumors,  etc.,  are  the  usual  causes  of  flexions.  \ 

Tke  Versions  of  the  ut«rus  consist  in  an  abnormal  inclination  tit 
long  axis  of  the  organ  to  that  of  the  vagina.  The  uterus  may  be  iucq 
backward,  forward,  or  to  oue  side,  I 

Retroversion  is  very  much  the  most  common.  Tbe  fundus  utof 
directed  backward  and  downward ;  the  cervix,  forward  and  upward.  % 
condition  is  found  in  various  degrees;  in  the  highest,  the  fondns  1M 
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I>on}!lii8'  cu]-<]c-3ac  with  the  cervix  iipWBni,  bo  that  the  axis  of  tb«  utero* 
ii  parullel  to  that  of  tho  Tngiim,  but  in  a  direction  noftrly  opposite  to  the 
normal  one.  Abnormal  loosen^u  of  the  iitorinv  liffumeiits,  abnormiilJy 
large  capacity  of  the  pelvis,  hypertrophy  or  tumors  of  the  utorus,  niid 
pregnancy  (luring  the  first  four  months,  are  some  of  the  more  common 
ouiiditions  under  wliich  this  leBJon  ocoiire. 

Anftvprsioii. — Inclination  of  th«  fiimliiu  forwarJ  and  downward,  and 
of  the  cervix  backward  and  upward,  is  not  common  and  seldom  rvKch«8 
a  high  degree.  It  ocf^'urs  tinder  tho  same  general  external  conditions  as 
anteflexion. 

iMlerorrrtion  is  not  very  common  aa  u  simple  lesion,  hut  is  not 
infrequently  combined  with  otiier  displHoement^  It  may  be  produced 
by  congenital  dhortcning  of  one  of  the  broad  ligamviit«,  by  adhesions,  or 
by  the  pressure  of  tumors. 

The  greater  degrees  of  version  may  produce  very  grave  lesions.  The 
irvibra  and  rectum  may  be  compressod.  Cystitis,  perforation  of  the 
liiddtT,  dilatation  of  the  uret<>rs  and  hydronephrosis,  and  fatal  obstruc- 
iiun  of  the  bowels  may  follow,  tf  pregnancy  exists,  abortion  may  tak« 
place,  or  the  invertvd  uterus  may  he  forced  through  the  {leritoneum  and 
(WMterior  wait  of  the  vagina  aud  project  through  the  vulva.  In  the  Don* 
pregnant  uterus,  pressure  nn  the  veins  and  couse(|uent  chronic  ititlam- 
mation  of  tho  orgnn  may  follow. 

Pnlapius  Vieri  consists  of  a  descent  of  the  uterus  into  the  va^ita. 
The  ntenis  may  be  only  slightly  lowered  or  it  may  project  at  the  vulva. 
In  complete  prolapse  we  And  a  tumor  projecting  through  the  vulra, 
partly  oovi'red  by  the  distended  vagina,  and  preitenting  the  opentug  of 
thv  OS  rxtcmnm  near  its  centre.  The  bladder  and  rectum  may  be  drawn 
down  with  the  vagina  or  may  remaiu  iu  place.  The  exposed  mrvix  and 
Tafriaa  usnally  become  inflamed  and  sometimes  ulcerated,  or  the  mucous 
meiuhrane  may  become  thickened.  The  lesion  it  frequently  complicated 
by  hyitertrophy  of  the  iwrvix. 

irradtial  prolapst?,  which  is  most  frcc^ucnl,  may  be  due  lo  an  increased 
weight  of  tho  uterus,  as  iu  pregnancy,  inflammatory  eulargomcnt,  the 
prmence  of  tumors,  etc.;  or  to  some  abnormal  condition  of  the  uterine 
■apports.  It  is  frequently  caused  by  a  vaginal  cystocele  or  rectorele. 
Suddttn  prolapse  is  most  ajit  to  occur  in  ati  enlarged  uterus  or  one  undaly 
i  L.iiVY  hy  reason  of  tnmors  eonnectwi  with  it.  It  is  mo#t  common  in  sub- 
iidulion  afUT  parturition. 

EUrafion  of  the  uterus  is  produced  by  mechanical  causes  crowding  or 
dragging  it  upward,  as  adhesions,  tumora,  etc.  The  vagina  is  drawn 
up  aud  lenglheued,  and  the  vaginal  portion  of  the  cervix  may  be  oblit- 
erated. 

luvtrtioHol  the  uterus  consists  of  an  invagination  of  the  fundna. 
i  ii>  fandns  may  be  invagiuated  iu  the  body,  the  fuudus  aud  body  in  the 
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cervix^  or  the  entire  organ  in  the  vagina.  It  usually  occurs  when  1 
uterine  walls  are  relaxed,  and  is  very  frequently  due  to  traction  on  1 
placenta  during  parturition.  It  may  take  place  spontaneously  after  p; 
turition.  It  may  be  produced  by  intra-uterine  tumors.  The  mucc 
membrane  of  the  inverted  organ  is  frequently  inflamed,  particulai 
when  the  inversion  is  complete. 

HernicB  of  the  uterus  are  rare.  Ventral  hernia  may  occur  duri; 
the  latter  months  of  pregnancy,  the  peritoneum,  aponeuroses,  and  sk 
being  forced  outward  to  form  a  sac  in  which  the  uterus  lies.  Crur 
hernim  are  produced  by  the  drawing  down  of  the  uterus  and  ovaries  in 
the  sac  of  an  intestinal  hernia.  Inguinal  hernia  may  be  produced 
the  same  way  or  be  congenital.  Ischiatic  hernia  has  been  seen.  Pre 
nancy  may  occur  in  the  uterus  while  situated  in  a  crural  or  inguin 
hernia. 

RUPTURE  AND   PERFORATION. 

Rupture  of  the  un impregnated  uterus  is  rare.  It  may,  howevei 
occur  when  the  uterine  cavity  is  distended  with  blood  or  serum,  or  i 
connection  with  large  myomata  of  the  uterine  walls. 

In  the  gravid  uterus,  ruptures  have  been  seen  in  nearly  every  mont! 
of  pregnancy,  but  most  frequently  toward  the  end.  The  rupture  ma 
be  produced  by  thinning  of  the  uterine  wall  by  tumors,  or  by  violent  con 
tusions,  or  as  the  result  of  cicatricial  contraction  of  the  os. 

The  act  of  parturition  is  the  most  frequent  cause.  Malpositions  o: 
the  foetus,  narrowing  of  the  pelvis,  protracted  labor,  thinning  of  the 
uterine  wall  from  tumors,  forcible  use  of  the  forceps  and  other  instru- 
ments, are  the  ordinary  causes.  The  rupture  may  be  in  the  body  of  the 
uterus  or  the  cervix,  or  both;  it  may  be  large  or  small;  it  may  extend 
completely  or  only  partly  through  the  uterine  wall.  The  consequences 
of  partial  rupture  are  haemorrhage,  gangrenous  inflammation  of  the 
edges  of  the  rupture,  peritonitis,  and  usually  death.  In  rare  cases,  the 
rupture  cicatrizes  and  the  patient  recovers.  Complete  rupture  usually 
causes  death  in  a  short  time.  The  foetus  escapes  partly  or  completely 
into  the  abdominal  cavity.  If  the  patient  survives  the  immediate  shock, 
fatal  i^eritonitis  soon  ensues.  In  rare  cases,  the  foetus  is  shut  in  by  ad- 
hesions and  the  patient  survives. 

Perforations  of  the  uterus  may  be  produced  by  carcinoma,  by  abscesses 
in  its  neighborhood,  and  by  ovarian  cysts. 

HYPEREMIA — UTERINE  AND    PERI-UTERINE   HEMORRHAGE. 

Hyperemia. — Aside  from  the  active  menstrual  hypersemia,  the  uterus 
may  be  hyperajmic  in  acute  and  chronic  inflammation,  as  a  result  of  dis- 
placement of  the  organ,  and  in  certain  forms  of  heart  disease.  The  organ 
is  usually  enlarged,  the  mucous  membrane  swollen,  and  the  veins  more 
or  less  evidently  dilated. 
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Hamorrttage. —Eftui'ion  of  blood  iuto  the  cnvity  of  the  uterns  occurs 
normally  at  tlia  menstnml  periods.  For  the  abtiormalitiee  to  which  this 
function  IB  subject,  we  refer  to  works  on  ^ynieccilogy.  Etfnsioiis  of  blood 
at  other  than  the  menstrual  periods  may  bo  caused  by  Diechanical  hyper- 
emia, by  hiemorrhoidH,  by  acute  bypera>iiiia,  by  intra-iiterine  polypi  and 
other  tumors,  by  aoute  aud  chrotiio  itiflamiiiation,  by  typhus  fever, 
•carry,  etc.,  by  ulcerating  carcinoma,  by  abortions  and  miscarriages. 

A  jwculiiir  form  of  hemorrhage  is  tlie  polypoid  hiematouia,  or  tibrin- 
"iis  polypus  of  the  uterus.     It  occurs  after  parturition  and  after  abor- 
mns.     The  portion  of  the  uterine  wall  where  the  plai-enta  wa^  attached, 
^  it.h  or  without  a  [portion  of  retuinetl  placenta,  forms  the  |)oint  of  attaidi- 
m«nt  of  the  pedicle  of  the  polypus.     We  find  a  large,  polypoid,  Ijloody 
mam  firmly  altauhed  by  a  {wdicle  to  the  uterine  wall.     The  uterus  en- 
larges with  the  growth  of  the  polypus;  the  cervix  is  dilateil,  and  the 
^^bromfius  projectsiiito  and  may  even  fill  up  the  vagina.     The  formation 
^Bf  luch  a  thrombus  is  at;companied  by  repealed  liwmorrhagcs. 
^H    Hemorrhage  in  the  substance  of  tUo  uterns  occurs  in  old  age.     The 
^^ncous  membrane  and  uterine  wall  are  infiltrated  with  blood,  and  there 
is  some  blood  in  the  uterine  carity. 

Peri-uterine  or  Retro-uterine  Hamatoceln  consists  in  an  accumulation 
tit  blood  around  the  uteruii  or  in  Douglas'  cnl-de-sac.  It  may  consist  of 
lilood  extravasMted  into  the  abdominal  cavity,  which  settles  into  the  pel- 
via;  or.  in  consequence  of  local  hypertemia,  there  may  he  repeated  extra- 
vanations  of  blood.  In  [he  latter  case,  the  local  peritonitis  may  produce 
false  membranes,  between  the  layers  of  which  hwmorrhage«  take  place. 
A  similar  condition  rarely  occurs  in  tho  male.  The  hnmorrliagic  m«M 
may  become  incapsnlatcd,  or  may  soften  orauppnrate  and  perforata  into 
the  reclum  or  vagina,  or  may  be  absorbed.  A  form  of  eitrg-pcritonml 
hemalucele  is  described  in  which  the  blood  lies  between  the  folds  of  the 
broad  ligament.  The  extravasation  may  pn>eecd  from  haimorrhage  of 
any  uf  the  abdominal  viscera  or  rupture  of  aneuriKms;  from  vascular  new- 
formed  false  membranes;  from  rnpture  of  tli«  varicose  veins  of  lliv 
broad  ligameuts;  from  mpture  of  ha>morrhagic  cyste  of  the  ovane*: 

Ethe  Fallopian  tut>oB  in  lubal  pregnancy  or  iu  liiematometra:  or 
general  causes,  such  as  scurvy,  purpura,  etc.     In  some  cases  the 
vaaation  begins  at  a  menstnial  period,  and  iucreHite«  at  the  succeed- 
fng  period*. 

Anit-uUrin«  IlamaiocfU  is  of  occasiotml  ocourrenco,  either  in  ouD' 
iwction  with  the  retro-nterino  form  or  when  the  posterior  tful-d«Hsac  is 
~  ibliterated. 
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INFLAMMATION. 

/.   Of  the   Uniinprejjnated  Uterus. 

Acute  Catarrhal  Endometritis  —In  this  disease,  which  in  its  1 
grades  may  leave  but  titile  alteration  ufter  deutb,  the  mucous  men 
is  Hwollen,  hyperffimic.',  and  sometimes  the  seat  of  punctate  fatemon 
The  epithelium  may  desquamate,  and  the  mucosa  contain  an 
quantity  of  small  spheroidal  cells.     The  surface  is  more  orl< 
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covered  with  muco-purulent  exudation.  In  severe  cases,  abreda  i 
cous  membrano  may  be  exfoliated.  The  lesion  is  usually  most  n 
in  the  raucoua  membraue  of  the  body,  but  may  involve  the  cervix 
same  time,  or  the  cervix  alone.  The  body  of  the  uterus  may  be  a 
.ud  hyperramic.  Acute  catarrhal  inflammation  may  be  due  to  i 
exposure  during  menstruation,  the  gonorrhnial  infectioQ^jj 
accompany  acute  iufectio 
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Chronic  Endonitiritis. — This  may  be  a  ooQtiniiation  of  an  actite  iu- 
HammatioD  or  begin  oa  a  chronic  iHseiue.  In  some  of  tho  leaser  degreoe 
of  indammatioQ  we  find  but  alight  chunges  after  death.  Tho  uiucono 
membrane,  on  the  other  hand,  may  be  swulleo,  hy{>era>mic,  and  covered 
with  miico-piinilont  exndution.  In  other  caees,  there  ia  more  or  lesK 
wvll-markcd  thickening  uf  Che  muciiiiH  membraiio,  which  maj  present  a 
■nooth  or  a  rough,  papillary  enrface  or  polypoid  outgrowths  (Fig.  185), 
Owing  to  the  hypertrophy  of  the  uterine  glands  in  this  condition,  these 
ptpillary  outgrowllis,  which  are  not  infrequently  scraped  off  by  tho  aur- 
geou>  often  present  the  uppearaiice  of  adenomata.     Sometimes  ■  thick 
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byer  of  new-form«d,  very  vagculHr  tissue  dorelops  over  the  surface  of 
ihe  maoona  membrane,  largely  covering  in  thv  ulcrino  glandti  (Fig.  ItUt). 
From  the  decomposition  of  extravuMtod  blood  in  th«  mucons  mombnne, 
the  latter  may  bo  mottlod  with  brown  or  black.  The  glandular  element* 
bS  tha  mucosa  may  be  partially  or  almost  entirely  destroyed.  Th« 
pKpille  of  the  cervix  may  bt^  liyjiertrophied,  the  mucous  follicles  swollen 
and  their  outlets  obstructed,  kuding  to  the  formation  uf  the  so-called 
oviiU  Nabothi.  The  uterine  wall  becomes  flaccid  and  atrophied,  or  it 
may  be  hypertrophied,  especially  in  tfae  cervical  portion.     Ulooration  of 
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the  mucous  membrane,  especi»llj'  of  the  cervix,  may  occur.  CoDtnu 
tion  ur  obliteration  of  the  cervical  canal  may  occur.  The  iaflaiumatia 
may  extend  to  the  Fallopiun  tubea  oi*  to  the  vagina. 

Chronic  endometritis  may  exist  at  any  age,  but  ie  most  commo 
after  puberty,  and  is  prodnced  by  a  great  rariety  of  causes.  It  ma 
occur  in  ill-uonrished  persons  or  in  those  suSering  from  exhauetiu 
diseases.  It  may  be  due  todisphicements  and  tumors  of  the  uterus,  sut 
involution,  iujuries,  etc. 

Croupous  Endomelrilis.— This  form  of  inflammation  is  not  very  com 
mon.  It  occasionally  occurs  in  the  puerperal  uterus,  in  acute  infectioa 
diseases,  cholera,  typhoid  fever,  tlie  exanthemata,  etc.  The  dUeaA 
sometimes  involves  the  vagina  and  Fallopian  tubes.  Ii  may  co-exia 
with  croupous  inflamraatton  of  the  colon. 

Tiibprcular  Endometritis. — This  uaually  occurs  as  part  of  a  tnberca 
lar  inflammation  of  the  gent  to-urinary  tract.  We  find  apartor  thewholi 
of  the  cavity  of  the  uterus  lined  with  a  rough,  yellowish  or  gray,  ehees] 
mass,  which  may  deeply  involve  the  musculiir  walls  of  the  organ.  K\ 
the  edges  of  the  ulcerating  cheesy  areas  we  may  find  well-defined  miliar) 
tubercles,  or  we  may  find  tubercles  scattered  through  the  otherwise  in- 
tact  mucosa.     The  lesions  resemble  those  of  tubercular  Dephritis. 

Syphiliiic  Endometritis. — The  results  of  this  infection  are  Dsual[j| 
confined  to  the  cervical  portion,  and  consist  of  shallow  or  deep  nlcerm^j 
tinuH  and  condylomata  of  the  mucous  membrane;  or  there  muy  be  a  dif 
fuse  thickening  of  the  mucosa. 

Acute  Metritis  is  usually  the  result  of  acute  catarrhal  endometritii 
The  organ  is  swollen,  succulent,  congested;  the  mucous  membrane  cov- 
ered with  muco-pus;  the  peritoneal  coat  congested.  There  may  be 
extrnvBsations  of  blood  in  the  wall  or  cavity  of  the  uterus.  The  inflam' 
matioii,  iu  rare  cases,  becomes  suppurative,  and  abscesaes  are  formed  i 
the  uterine  wall.  These  may  perforate  into  the  peritoneal  cavity  orini 
the  rectum. 

Chronic  Metritis  is  the  result  of  an  acute  metritis  or  acoompanii 
acute  or  chronic  endometritis,  and  is  dependent  upon  the  game  condi* 
tions:  subinvolution,  displacements,  tumors,  active  irritants,  etc.  Th« 
uterus  is  enlarged,  the  wall  congested,  thickened,  and  soft,  or,  owing  to> 
the  new  formation  of  connective  tissue,  hard  and  dense.  The  lesion  may 
be  most  marked  in  the  body  or  in  the  cervical  portion. 

Perimetri/is. — The  peritoneal  coat  of  the  uterus  may  be  inflamed, 
with  the  production  of  membranous  adhesions  or  of  pus.  The  adhesiouB: 
may  be  small  or  very  extensive,  and,  owing  to  their  contractions,  may' 
cause  various  distortions  and  displacements  of  the  pelvic  organs.  Tha 
inflammation  is  usually  an  accompaniment  of  chronic  metritis  and  endo- 
metritis,    In  prostitutes,  such  adhesions  are  of  very  common  occurrence.: 

Parametritis. — The  connective  tiraue  about  the  uterus,  between  tbi 
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organ  and  the  reflexions  of  the  i)eritoneum.  may  bo  the  Beat  of  euppnra- 
live  inflanirontion.  It  most  frequently  causes  the  death  of  the  patient, 
but  iiift;  result  in  the  formation  of  dense  oonneotive  tissue  about  the 
ntcms. 

//,   Of  the  Pregnant   Uterus. 

The  forms  of  inflammatioti  which  have  jiiat  been  described  may 
Attack  tho  pregnant  uterus.  Ontarrhai  endometritis  may  produce  ofTa- 
aion  of  serum,  extravasations  of  blood,  and  abortions.  Metritis  may 
lead  to  softening  of  the  uterine  wall,  so  that  ruptures  take  place  during 
labor.  Perimetritis  and  parametritis  produce  adhesions  and  abscrsses 
■bout  the  uterus. 

Puerperal  Infiammation. 

For  a  week  or  more  after  delivery,  we  find  tlie  inner  surface  of  the 
itUI  dilated  uterus  rougli,  es)>eciHl]y  at  the  insertion  of  the  placenta,  and 
covered  with  blackened,  gangrenous-looking  shreds  of  blood,  mucous 
membrane,  and  placenta.  This  oondition  is  not  to  be  mistaken  for  in- 
flammation. 

A*  a  result  of  some  injury  to  the  uterus  during  or  after  delivery,  and 
the  ai'tion  of  some  infections  material  which  may  gain  access  to  Ihi- 
tttsne«.  the  puerperal  uterus  is  liable  to  become  the  seat  of  a  scries  of 
severe  and  often  destructive  inflammatory  and  necrotic  changes.  These 
may  be  confined  to  the  uterus;  they  may  induce  serious  alterations  in 
■arroundlng  parts;  they  may  lead  to  an  involvement  of  the  i>crit»neum, 
or  to  pytpmia  and  its  accompanying  lesions  in  the  most  distant  parts  of 
the  body,  in  one  series  of  cases,  a  more  or  leas  extensive  gangrenous 
inflammation  of  the  mucous  membrane  and  the  underlying  parts  may 
lead  to  the casting-o(I  of  larger  and  smaller  shreds  of  necrotic  tiMtuc,  and 
the  formation  of  deep  and  spreading  ulcers,  which  may  W  accompanied 
by  severe  parametritis  and  fntui  perituuitis.  This  condition  may  be  dnu 
to  injury  or  to  the  presence  of  decomposing  jmrtions  of  retained  pla- 
cecta.  In  other  cases  the  inflammation  has  a  crou|>ous  character,  which 
may  affect  the  vagina  and  lead  to  necrosis  and  gangrene,  ulceration,  and 
peritonitis.  In  conDec:tion  with  either  uf  the  above  forms  of  inflaramn- 
tion,  or  without  them,  there  may  be  thrombosis  of  tho  uterine  sinutxis, 
ptirulcnt  inflammation  of  the  veins,  auppnration  and  abscess  in  tho  ute- 
rine wall,  and,  owing  to  the  general izatiou  of  the  infectious  material,  to 
metastatic  abscesses  in  the  lungs,  spleen,  kidneys,  etc.  Or  acute  pleu- 
risy, ulcerative  endocarditis,  purulent  inflammation  uf  the  joints,  hyper- 
plastic swelling  of  tho  spleen  and  lymph  nodes,  may  furnish  character- 
istic features  of  the  presence  of  an  acute  infections  discuo.  In  aome 
cased  which  rapidly  pass  to  a  fatal  termination,  the  local  Icaions  may  be 
bat  alightly  marked,  and  general  alterations  cbaracteriatic  of  pyieiniib 
■noh  H  tnotactatic  abaoetMs,  etc.,  be  entirely  wanting. 
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Bacteria,  in  the  form  of  microcDcci,  are  very  constantly  prtisent  i 
the  esudation,  in  the  lymph  voesela,  veins,  and  inflamed  tisene  of  tl 
uterus  {see  Fig,  187);  often  in  enormous  quantities  in  the  peritoDdi 
exudation  and  in  the  metastatic  inflammalory  foci.  There  is  goo 
reaBon  for  believing  that  the  destructive  local  processes  are  due  to  tl 
presence  and  action  of  micrococci,  and  thut  the  generalfnfectioD  In  thL 
as  in  other  forms  of  eepticiemia  and  pyemia,  is  depenJent  upon  tb 
same  cause  {see  Septiciemia) 

The  Streptococcus  pyogenes  has  been  found  in  a  considerable n 
ber  of  cases  and  is  believed  to  induce  the  puerperal  mflammati 
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Fro.  1S7.— UTiannt  pBLMrm  roiAowaa  DcuvmiT  w 


UU-ERATIOS    AND    DEOENERATIOX.  [ 

Catarrhal,  tnhercular.  and  sypkiUUc  ulceration  have  been  mentioned 
iihove. 

Phagedenic  or  Corroding  ZTKcen— This  rare  form  of  ulceration  use 
ally  occurs  la  old  age,  without  assignable  cause.     It  begins  in  the 
and  gradually  extends  until  it  may  destroy  the  greater  part  of  the  nteroi 
or  even  invade  the  bladder  and  rectum.     The  ulcer  is  of  irregular  form;! 
its  base  is  rough  and  blackish,  its  walla  indurated.     It  should  not  h 
confounded  with  carcinomatous  ulcer,  which  it  considerably  resembles. "1 

Faltp  Degeneration. — This  may  occur  in  connection  with  inflamm 
tory  changes,  in   acute  infectious  diseases,  and  in  phosphorus  poison-l 
ing. 
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Anij/loid  Dtffontratian  in  the  uterue  is  of  rure  occurrence.     It  may 
ftffect  the  mnacle  fibres  or  the  walls  of  the  blood- veesels. 


Fibromata. — Densu  noilnlar  lihron^uta  of  the  utpnis  are  exceedingly 
B,  the  so-called  BbromaCa  being  in  most  cosea  mjomata  or  fihro-myo- 
t>.  Fibroma  paptllare.  on  the  other  hand,  is  a  common  form  of 
growth  from  the  miicoaa  membrniie.  It  consists  of  a  more  or  leas  ras- 
onlar  connective-tissue  stroma  covi-rcd  with  epithelium.  The  surfavc 
mnV  be  smooth  or  tiIIohs.  It  may  contain  very  numerong  j;land  folli- 
clra,  and  then  approaches  the  typb  uf  uilenoma,  or  even  carcinoma. 
The  atroma  may  be  loose  and  snccnlent,  and  resemble  toucons  tissue, 
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forming  the  so-called  mucoui  polypi ;  and  these  a^in  may  contain 
{glandular  structures.  In  any  uf  theee  forms  the  blood-vesBeis  may  b« 
abundant  and  dilated,  forming  telangiectatic  or  cafernoua  polypi.  The 
sdeaomatons  polypi  may  liccnme  cystic  from  the  dilatation  of  ihs  gland 
follicles. 

I'olypi  of  the  ntcruM  may  ho  mnlliplo  or  single,  small  or  Urg«, 
Numerous  amaller  and  larger  papillary  oiitgrowthn  from  tho  Dmeona 
niombnne  may  occur  in  chronic  endometritis.  Single  polypi  ma;  grow 
from  the  muco«a  of  the  body  of  tho  aterua  or  from  the  cervix,  and  lung 
by  a  long  pedicle  down  into  the  vagina. 
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The  large  number  ot  glamlular  BtrnctnreB  in  man;  of  these  cliroi) 
in&amtnatorj,  papillary,  and  polypoid  outgrowths  (Fig.  188)  oft) 
justify  the  name  of  adenomatous  hyperplasia  of  the  macoas  membm 
or  of  udcuomatoiiB  papillomata  or  polyps. 

Syphilitic  papillary  growths  in  tliu  form  of  pointed  condylomata  mi 
form  finely  papillary,  wari-like  excrescences  of  variable  size,  particular 
on  the  cervix. 

Mt/omala.—Tltese  tumors,  whose  characteristic  structural  elemen 
are  smooth  muscle  cells  (see  Fig.  6'^),  are  tho  most  common  of  nterii 
tumors  and  are  frequently  of  no  special  practical  importance,  but  s 
sometimes  of  very  serious  import.  They  are  especially  common  in  a 
groes.  They  are  must  frequently  composed  of  both  muscular  and  fibres 
tissue — fibro-myomata — but  the  relative  amount  of  the  two  kinds  t 
tissue  is  subject  to  great  variation.  Thoy  are  most  apt  to  occur  afn 
puberty,  and  usually  in  advanced  life.  They  may  be  single  or  multipl 
amall  or  of  enormous  size;  are  usually  sharply  circnmscribed,  wbiiish  i 
pink,  dense  and  hard,  or  sometimes  soft,  and  preseut  on  section  inte| 
lacing  bands  or  irregular  masses  of  glistening  tissue.  Their  favorB 
situation  is  in  connection  with  the  body  of  the  uterus,  but  they  mi 
occur  in  the  cervix  or  in  the  fotda  of  the  broad  ligaments.  Accord: 
to  their  position,  we  may  distinguish  subserous,  submucous,  and  iutr 
parietal  forma.  The  .lubserous  myomata  grow  from  the  outer  muscul 
layers  of  the  uterus  in  the  form  of  little  nodules.  As  they  increase  i 
size  they  may  become  separated  from  the  uterine  wall  and  remain  attacbi 
only  by  a  narrow  pedicle  or  by  a  little  connective  tissue.  They  may  ww 
their  way  between  the  folds  of  thi'  broad  ligament  until  they  are  at  eoi 
distance  from  their  point  of  origin.  Some  authors  mention  cases 
which  the  tumors  became  entirely  detached  from  the  utcms  and  wi 
free  in  the  abdominal  cavity.  Tn  some  cases,  the  tumors  excite  infla 
mation  of  the  adjacent  peritoneum,  leading  to  the  formation  of  adhesiol 
or  of  collectious  of  pus.  Cases  are  recorded  in  which,  owing  to  tm 
atrophy  of  the  pedicle,  subserous  myomata  have  become  completely  dib 
tached  from  the  uterus  and  were  held  in  place  and  nourished  by  peritn 
neal  adhesions.  In  other  cases,  the  tumor  reaches  a  large  size,  bq 
remains  firmly  attached  to  the  uterus.  This  organ  may  then  be  dra' 
upward,  the  cervix  and  vagina  being  elongated  and  narrowed. 
traction  may  be  so  great  that  the  body  of  the  uterus  is  entirely  sepsrati 
from  the  cervix.  Tho  bladder  may  also  be  drawn  upward,  prodi 
incontinence  of  urine  and  cystitis.  Subserous  myomata  are  very  ofl 
multiple  and  frequently  attain  great  size. 

The  Submucous  Myomata  grow  from  the  inner  muscular  layers  of 
uterine  wall.  They  commence  as  rounded  nodules  which  lift  up 
mucous  membrane.  Their  usual  position  is  the  fundus  uteri.  Tl 
rarely  occur  in  the  cervix.     As  the  tumors  increase  in  size  they  proj< 
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into  the  uterine  cavity.  They  then  remain  coutinuous  with  the  uterine 
wall  over  a  large  area,  or  arc  attached  by  a  large  or  small  pedicle.  They 
are  usually  well  supplied  with  vessels.  The  uterus  dilates  with  the 
growth  of  the  tumor,  and  its  walls  may  be  also  thickened.  The  tumor 
may  reach  such  a  size  as  to  entirely  fill  the  cavity  of  the  dilated  uterus 
an<l  project  through  the  cervix  into  the  vagina. 

The  submucous  myomata  are  usually  single,  although  there  may  be 
at  the  same  time  subserous  and  intraparietal  tumors.  They  are  fre- 
quently soft.  If  they  are  of  large  size  and  polypoid  in  form,  they  may 
project  through  the  cervix  and  drag  down  the  fundus  of  the  uterus, 
proihicing  inversion.  The  mucous  membrane  covering  them  may  be 
atrophied  or  hypenemic,  with  dilated  blood-vessels,  and  may  thus  give 
ri.»«c  to  severe  and  re|)eated  hivmorrhages.  llajmurrhage  may  occur  in 
the  substance  of  these  tumors.  Inflammation,  suppuration,  and  gan- 
grene mav  also  occur.  The  surface  mav  be  ulcerated.  In  some  cases 
the  pedicle  of  the  tumor  is  destroyed,  and  it  is  spontaneously  expelled. 

The  intraparietal  mtjomata  grow  in  the  substance  of  the  uterine 
wall,  but,  if  they  attain  a  large  size,  [)roject  beneath  the  serous  or  the 
muc<ms  coat.  They  are  found  in  every  part  of  the  uterus,  but  are  most 
frequent  in  the  {>osterior  wall. 

The  sha|K*  of  the  uterus  is  altered  in  a  great  variety  of  ways  by  the 
presence  of  these  tumors;  its  cavity  is  narrowed,  dilated,  or  misslmpon; 
it  undergoes  flexion  and  version  in  every  direction.  The  tumors  may 
sink  downward  and  become  attached  to  the  posterior  wall  of  the 
vagina,  looking  as  if  they  grew  from  it.  They  may,  without  the  forma- 
tion of  a  pedicle,  project  into  the  cavity  of  the  uterus,  flll  it  up,  and 
project  through  the  cervix.  The  uterus  is  dilated,  its  wall  hypertro- 
phied  or  atrophied. 

The  tumors  themselves  may  undergo  a  variety  <»f  sec«>ndary  altera- 
tions. The  muscle  flbres  may  umlergo  fatty  fift/e/tf ration^  and  the 
tumor  diminish  in  size,  or  even  undergo,  it  is  ssiid,  entire  destruction 
and  atrophy,  (\ihificntion  may  «>ccur,  converting  a  part  or  tlu*  wliole 
of  the  tumor  into  a  stony  mass.  The  intraparietal  and  HubmueoiH  myo- 
mata may  give  rirje  to  profuse  huMuorrhage^;  tJjey  n»ay  sn[»pura!e  and 
iKTome  gangrenous. 

Sometimes  the  tumors  or  circumseriWed  portions  «>f  them  are  very 
vascular,  constituting  the  ttft'iNt/ifctatii;  or  atwrnuHS  variety.  Thes<* 
tumors,  which  possess  some  of  the  eharaeters  (»f  ereetile  tis-^ue.  may  sud- 
denly change  in  size  from  a  variation  in  the  amount  <>f  hlnod  whifh  they 
contain. 

A  very  important  change  which  is  sometime*:  found  in  the-e  tiiiiMirs 

is  the  development  of  cysts  in  their  interior  (tibro-ey-tir  tuniorh).    This 

sometimes  takes  place  in  those  tumors  whii-li  grow  iiutward  lieneath  the 

peritoneal  coat.     We  find  one  or  more  cavities  eommunicatitig  with  each 
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otfaor,  with  rough,  trabecalated  walls.  The  appoumnce  is  more  that 
cavitiee  than  of  cysts.  There  may  be  a  number  of  emaller  cavities, 
they  may  fuse  to  form  one  large  one.  The  fluid  contained  in  the  a 
ties  is  like  synovia,  or  is  mixed  with  blood.  These  cystic  myom 
may  reach  an  immense  size  and  fill  the  abdominal  cavity.  The  di 
nosis,  during  life,  between  them  and  ovarian  cysta  in  often  very  diffici 
and  they  have  frequently  been  the  subjects  of  fatal  operations. 

In  the  cervix  uteri,  myomala  are  rare  They  may  grow  as  pol 
beneath  the  mucous  coat,  or  produce  enlargement  of  the  anterior  or  p 
terior  lips,  or  may  grow  outward  into  the  abdominal  cavity. 

Combinations  of  myoma  and    sarcoma  sometimes  occur — uiyo-ti 

Sarcomata  may  occur  as  primary  tumors  in  the  mucous  membrane 
the  uterua,  either  in  the  form  of  a  diffuse  infiltralion  or  as  a  circa 
scribed  nodular  or  polypoid  mass.  They  frequently  involve  the  muat 
lar  wall,  are  liable  to  hemorrhage  and  gangrene,  and,  particnlarly 
the  diflfuse  form,  are  liable  to  recur  after  removnl.  They  may  cons 
largely  of  spindle  or  spheroidal  cells,  or  both.  It  is  aaid  that  sarcoma^ 
the  uterus  is  more  liable  to  occur  at  an  advanced  age  than  at  an  e« 
period,  as  is  the  rule  with  sarcomata  of  other  organs.  j 

Angioma. — A  small,  cavernous  angioma  of  the  wall  of  the  uterus  I| 
been  described, 

Carcinoma. — The  carciiiomata  of  the  uterus  commence   meet  I 
queutly  in  the  cervix  and  portio  vaginalis,  and  the  most  common  foi 
is  the  epithelioma.     The  growth  of  epitheUomata  of  the  cervix  utj 
proceeds  under  three    tolerably  distinct   forms,  which,  however, 
quently  merge  into  one  another. 

1.  TJie  Flat,  Ulcer aling Epithelioma. — This  form  of  cancer  commem 
as  a  somewhat  elevated,  flat  induration  of  the  superficial  layers  of  I 
cervix,  sometimes  circumscribed,  sometimes  diSuse.     This  induratji^ 
is  due  to  the  growth  of  plugs  and  irregular  masses  of  epithelial  c 
into  the  underlying  tissue.     Ulceration   usually  commences  early,  a 
may  proceed  slowly  or  rapidly.     The  edges  ot  the  ulcer  are  irregulaj 
indurated,  and  somewhat  elevated.     The  ulceration  of  the  new-form 
cancerous  tissue  at  the  edges  is  usually  progressive,  so  that  the  vagiai 
portion  of  the  cervix,  the  cervical  canal,  the  vagina,  and  even  the  blwj 
der  and  rectum  may  be  involved.     More  or  leas  extensive  htemorrhai 
and  necrosis  of  the  base  of  the  ulcer  are  liable  to  occur.     The  e 
cervii  may  be  destroyed. 

2.  In   another  class  of  cases,  the  carcinomatous  growth   develon 
under  the  form  of  papillary  or  fungous  excrescences,  which  may  foJ 
larger  or  smaller  masses  composed  of  epithet iom a tous  tissue.     Hand-ti 
hand  with  this  projecting  growth  there  may  occur  an  epithelial  infilti 
tion  of  the  underlying  tissue  of  the  cervix.     These  growths  a 
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quite  Taacnlar,  and  may  give  rise  to  severe  Iicemorrliages.     They  may 
nlcerste,  and  thus  produce  great  dcBtruction  of  tissue. 

3.  In  still  another  class  of  cases,  there  is  a  more  or  less  deep  infiltra- 
cion  of  the  siibmucona  tissue,  either  diffuse  or  in  circumscribed  nodules, 
with  epithelial  coll  masa«s.  We  And  at  first,  in  the  vaginnl  portion  of 
the  cervix,  in  the  sabmucous  connective  ti^aue,  either  nodules  or  a 
general  infiltration  of  a  whitish  new  growth.  The  cervix  then  appears 
large  and  hard.  Very  soon  the  mucous  membrane  over  the  new  growth 
degenerates  and  falls  off;  the  superficial  layers  of  the  new  growth  under- 


go the  same  changes.  After  thid,  the  formation  of  the  nt'w  growth  and 
its  ulceration  go  oti  simultnneously,  |>roducing  lirxl  an  inliltraliun  and 
then  destruction  of  the  cervix,  and  often  of  a  part  of  the  body  of  the 
uterus.  The  growth  fre(|uoutly  extends  to  the  vagina,  tho  bladder,  and 
rectum  with  the  same  destructive  character,  so  iliiit  wc  orit.'n  lliid  thr 
cerriz  and  upper  part  of  the  vagina  destroyed,  and  in  Ihuir  place  a  large 
cavity  with  ragged,  gnngreiiouii,  caneorouii  walls  (Fig.  l(*'.i).  Ltss  fre- 
quently the  pelvic  bones  are  invaded  in  the  sunn-  way.  Nut  infri-tiuently 
the  ureters  are  surrounded  and  compressed  by  the  new  gniwlh,  so  that 
they  become  dilated.  The  dilatation  may  exteiid  to  the  pelveo  and  calyces 
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of  the  kidneys.  The  new  growth  may  begin  in  the  cservix,  and  exte 
uniformly  over  the  internal  surface  o{  the  cervix  and  of  the  body 
the  uterus.  The  entire  uterus  is  converted  into  a  large  sac,  of  whi 
the  walls  are  infiltrated  with  the  new  growth,  while  the  internal  surfi 
is  ulcerating  aud  gangrenous.  In  some  cases  there  is  a  considera' 
formation  of  new,  dense  connective  tissue,  so  that  the  growth  has  a  sc 
rhous  form. 

In  rare  cases,  the  growth  begins  in  the  upper  part  of  the  cervix  or 
the  body  of  the  uterus,  while  the  lower  part  of  the  cervix  is  not  involv< 
In  all  of  these  cases,  the  epithelial  cells  of  the  new  growth  follow  ro* 
or  less  closely  the  type  of  the  epithelial  cells  of  the  part  from  which  tl 
spring. 

In  still  another  class  of  cases,  in  which  the  new  growth  may  be  in  1 
form  of  nodules,  or  diffuse  infiltrations,  or  polypoid  masses,  or  may  p 
sent  more  or  less  extensive  alterations,  the  cells  are  irregular,  polyhed 
in  shape,  the  tumor  belonging  to  the  class  of  glandular  or  mednlL 
carcinomata.  These  also  usually  commence  in  the  cervix  and,  accordi 
to  the  views  of  many  writers,  probably  in  the  mucous  glands. 

In  rare  cases  the  entire  wall  of  the  uterus  is  infiltrated  with  the  n 
growth,  and  the  organ  is  much  enlarged.  Colloid  carcinoma  sometir 
occurs,  but  is  rare. 

While  we  may  for  convenience  recognize  the  above  types  of  carcino 
of  the  uterus,  it  should  be  borne  in  mind,  as  above  stated,  that  they  i 
not  apt  to  be  perfectly  distinct,  and  some  of  them  may  merge  into  c 
another  or  exisC  simultaneously.  Exudative  inflammation  is  of  freqm 
occurrence  in  these  as  in  other  tnmors  of  the  uterus  (see  Fig.  72). 

As  a  result  of  the  ulceration  of  these  various  forms  of  carcinon 
recto-vaginal  fistulse  may  be  formed;  the  lumbar  lymph  nodes  may 
involved,  and  metastases  in  distant  organs  are  occasionally  though  i 
frequently  formed.  Frequent  and  profuse  hajmorrhages,  gangrene 
destruction  of  tissue,  the  absorption  of  deleterious  materials,  etc.,  j 
apt  to  lead  to  the  development  of  a  more  or  less  profound  anjemia  a 
cachexia. 

PARASITES  AND   CYSTS. 

Various  forms  of  hiicleria  are  of  frequent  occurrence.  Echinocoa 
has  been  found  in  the  body  and  neck  of  the  uterus,  and  may  rupture  ii 
the  j)oritoneal  cavity  or  into  the  vagina. 

Ci/sls.— Aside  from  the  cysts  which  develop  in  tumors  of  the  utcn 
in  the  cervix  uteri  the  mucous  follicles  are  frequently  so  dilated  as 
form  cysts  filled  with  a  gelatinous  material  and  more  or  less  epitheliu 
These  cysts  may  be  large  or  small,  and  are  frequently  called  ovula  Xai 
fhi.  Sometimes  there  is  an  inflammatory  growth  of  new  connective  t 
sue  about  these  cysts.     In  other  cases  the  cysts  may  project  from  t 
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IDOCOU8  membrane  in  the  form  of  polypi.  Siniilur  cliangcs  are  infre- 
quently found  in  the  body  of  the  uterus  from  the  dilatation  of  occlutled 
oterino  glands.  Dermoid  cysts  are  rarely  found  in  the  walls  of  the 
uterus. 

THE    OVARIES. 

MALFORMATIONS. 

One  or  both  ovaries  may  be  absent,  the  other  organs  of  gonenition 
being  also  absent  or  undeveloped.  Or  the  ovaries  may  be  only  partially 
develope<l.  Absence  or  arrest  of  development  of  one  ovary  is  sometimes 
met  with  in  otherwise  well-formed  individuals.  It  is  sometimes  acconi- 
p:inied  by  a  low  position  of  the  kidney  on  the  same  side.  The  ovaries 
may  puss  into  the  inguinal  canal  or  into  the  labia  majora,  and  remain 
fixed  there  through  life.  Less  frequently  they  are  found  in  the  crunil 
canal  or  the  foramen  ovale. 

CIIAXOES    IN    SIZE. 

The  ovaries  may  become  larger  than  normal  by  chronic  inflammation, 
by  the  formation  of  cysts  and  tumors.  They  may  become  atrophied  in 
old  age,  the  (rniafian  follicles  disappearing,  and  the  organ  shrivelling  into 
a  small,  irregular,  fibrous  body.  Atrophy  may  be  prcxluced  by  ascites,  by 
chronic  inflammation,  or  from  unknown  causes.  As  the  result  of  the 
maturing  and  rupture  of  the  (fraafian  follicles,  with  and  without  preg- 
nancy, the  surface  of  the  ovary,  whicli  liefore  puberty  is  smooth,  may  Ih»- 
come  roughened  by  irregular  cicatricial  depressions. 

CHANGES    IX    I»0S1TI(>X. 

In  adult  life,  the  ovaries  may  [>ass  as  hernia*  into  the  inguinal  or  cru- 
ral canal,  the  foramen  ovale,  or  the  umbilicus. 

The  position  of  the  ovaries  in  the  alxlomen  may  be  changed  by  the 
pressure  of  tumors,  the  traction  of  false  membranes,  etc.  It  may  occur 
in  enlarged  ovaries  or  in  those  of  normal  size,  and  by  the  compression  of 
the  veins  may  lead  to  cimgestion  and  chronic  inflamnuition  of  the  organ. 

IIYI*KK.KMI.\    AND    II.i-:MOl<l{HA(iK. 

Aside  from  the  normal  liypera?mia  of  the  ovarii's  during  menstruation, 
the  vessels  may  l>e  congeste*!  in  inflammation,  in  tlisplaceuu*nts  with  in- 
terference with  the  venous  circulation,  in  certain  disea^^es  «if  the  heart, 
etc..  and  mav  then  be  followed  bv  chr<unc  intlaniuiatior.. 

The  menstrual  periods  are  accompanied  hy  tlie  ctTu.-iou  t»f  MimkI  inti» 
a  Graatian  follicle.  Norma II v  tlie  amount  of  l)lo(»d  is  suiall,  k'comes 
solid,  is  decolorized,  and  then  gradually  absc»r]»ed.  Sometimes  the  efTu- 
sion  of  blood  is  much  greater:  the  follicle  filled  with  bloin]  is  as  large  as 
a  pigeon's  egg.     The  blood  may  remain  in  the  follicle  and  be  absorlxH], 


peral  coudicion,  either  as  part  of  a  general  peritonitis  or  as  h 
affection. 

With  puerperal  peritonitis,  both  ovarieB  are  usually  Jnflan 
are  swollen,  congested,  soft,  infiltrated  with  eerum  or  pus,  or 
OUB.     The  inflammation  may  attack  principally  the  capsnle^j 


the  follicles.     Inflammation  of  the  capsule  results  in  adhet 


Jlni^tmns    nf    . 
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Infiamtnation  of  tho  ovariva  unoonuoctvd  with  th«  )>uorp«rnl  ruiiill- 
ion  is  not  common,  but  it  may  octur  in  coniiMition  with  wutu  ttr 
Mnic  pcritonitia  or  primetritia.  It  is  usually  cttnflncil  to  ohp  ovary. 
JBitlii^r  tlie  fulliclvs,  stromn,  or  capaulo,  or  all  lo^tliur,  may  bo  ii)Tol¥o4. 
The  inllEitiiril  rollicles  aro  enlarged,  Ihvir  iruUii  tliiokenocl ;  thiiy  may 
^  contain  bloody  or  purulent  Unid.  Thu  stroma  ItK'umiM  inHUrslml  wlllt 
aerum  or  pu§,  and  later  we  may  find  abst-osses  or  fibrouM  indurntion  ot 
tbe  orgHD.  The  inflammation  of  the  cajisule  mny  lead  to  tlie  furniatioii 
of  OKtmbranoua  adlicMiong  between  the  ovary,  Fullopian  lulw,  anil  iiir- 
rounding  parts. 

Chronic  Intergtilial   OophoriUit  ie  not  infrequently  proueded  by  nti 

y  acute  inflaDimatiou,  or  it  may  graduHlly  develop  as  aii  iudopvndenl  oon* 

tition,  often  determint^  by  Bomo  meclmiiical  inlerferonoo  with  tit*  blood* 


<!-    i 


jbirenL     Tbe  organ  inay  be  tnerMHd  ip  ••»,  owjn^  x-,  i)...  l.„nu n 

iDOMColluUr,  orord«i»«.  fins,  Mir  oooMctx 

ditions.  tho  blood-TwwU,  «pwmllj  tb*  v---. 

and  cyit*  in  nryiag  oKMbar  sad  aisc  may  t' 

timea  tbe  Dew-^oraed  d«nK  cmiMri . . 

th«  mrfaee  of  tbe  ori^a.  ■>  tbat  ikt^  . 

thick  that  tba  fnctioM  of  tW  «fR*r,  . 

neatly  iaimlmnA  vTtJk.   V»Ut  titmm  r'.<uhi'"u>  m,»  ,u,i»,,.  „t  i),.  >,«« 

mar  be  imohUi  m  iiwgt 

Oo  the  other  haad,  ih»  ««fHi  muf  h«  mmWIw  Miw  nmm*!  m  lb«  i 
niU  of  tb«  t\itmmit%tttimmmmkiltmMVtiAmmttiiitU»k\\mm,mik 
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new  deuse  tissue  may  be  largely  confined  to  the  walls  of  the  arteri 
which  become  prominent  and  tortuons.  The  atrophied  ovary  may 
largely  made  up  of  thick-walled  arteries  and  fibrous  masses  which  i 
the  result  of  incomplete  resolution  of  the  corpora  Intea  (Pig.  191). 

Tubercular  Inflamrnatinn  of  the  ovaries  is  rare,  and  may  accompa 
tubercular  inflammation  of  other  organs,  particularly  the  peritonei 
and  Fallopian  tubes.  It  usually  results  in  the  production  of  che^ 
nodules  of  considerable  size. 

Syphilitic  Injlammation  in  the  form  of  gummata  is  uncommon. 

TUMOBS. 

Fibromata. — These  tumors  are  not  very  common  nor  usually  of  gre 
importance.  They  may  be  very  small  or  of  great  size.  They  are  usual 
dense  in  texture,  and  in  a  considerable  number  of  cases  seem  to  origiua 
in  the  tissue  formed  in  the  closure  of  the  ruptured  Graafian  follicl 
They  may  contain  cysts  or  be  accompanied  by  cysts  of  the  surroundii 
stroma.  Papillary  fibromata  of  the  surface  of  the  ovary  are  sometini 
seen. 

Leiomyomata  containing  more  or  less  fibrous  tissue  are  of  occasion 
occurrence. 

Sarcoma  of  the  ovaries  is  not  common.  It  is  usually  primary,  bi 
may  be  metastatic.  It  is  usually  of  the  spindle-celled  variety,  but  mt 
contain  areas  of  spheroidal-celled  tissue  or  more  or  less  fibrous  tissu* 
The  tumors  may  be  hard  or  soft,  and  are  apt  to  involve  both  ovaries. 

Chondroma  of  the  ovaries  is  described,  but  is  rare;  cartilage  not  ii 
frequently  occurs,  however,  in  dermoid  cysts. 

Carcinoma,  usually  of  the  glandular  variety,  may  occur  as  a  primar 
tumor  of  the  ovary.  It  may  be  due  to  a  continuous  infection  froi 
neighboring  organs,  or  more  rarely  it  is  of  metastatic  origin.  Althoug 
the  glandular  medullary  carcinomata  are  the  most  common,  scirrhous 
melanotic,  and  colloid  cancer  sometimes  occur.  Some  forms  of  care: 
noma  stand  in  very  close  relation  with  certain  of  the  cystic  adenomat 
(see  below). 

Adenomata  (Cystic  Adenomata;  Compound  Ovarian  Cysts). — Thea 
growths,  which  may  occur  in  one  or  both  ovaries,  form  one  of  the  mos 
common  and  important  classes  of  ovarian  tumors.  Some  of  their  mos 
noteworthy  and  important  features  depend  upon  their  tendency  to  thi 
formation  of  cysts.  It  should  be  remembered,  however,  that  the  pri 
niary  lesion  is  a  true  new  formation  of  glandular  tissue,  and  not,  as  ir 
the  case  of  most  cysts,  a  transformation,  by  retention  or  otherwise,  oi 
pre-existing  structures. 

The  growth  primarily  consists  of  a  fibrous  stroma,  in  which  are 
tubular  follicles  lined  with  cylindrical  epithelium.  Or,  in  some  cases,  il 
consists  of  the  above  follicular  or  glandular  structures  associated  witl 
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lillarv  outgrowths  from  u  fibrous  stromH,  which  are  novercd  with 
miririil  ejiitheliiim.  Sometimes  one,  sometimes  the  other  Torm  of 
growth — the  glandalur  or  the  pupilUry — predominates  (Fig.  I9i). 
There  is.  us  above  stuted,  a  marked  tendeDcy,  pBrttciiUrly  in  the  g\nn- 
ilular  form  of  adeuoma.  to  a  dilatation  of  the  follicles  by  a  semi-fluid 
material,  and  the  formation  of  cysts.  There  may  be  a  nnmber  of  follicles 
equally  dilated,  so  as  to  form  a  number  of  cysts  of  moderate  size;  or  only 
H  few  foUicleB  arc  enormously  dilated  lo  form  a  large  mttUUocular  n/st 
with  but  few  compartments.  The  walls  of  the  cysts  may  fuse  together, 
and  be  absorbed  so  as  to  form  one  large  cyst  divided  by  incomplete  septa 
— unilocular  ct/aln.  The  stroma  in  which  the  follicles  and  cyst«  are  im- 
tedded  may  be  largely  developed  or  very  scanty. 


OvAMT  iFiitplUiU7  te 


Iriio  walls  of  the  larger  cysts  are  composed  of  fibrous  tissnt'  which  is 
M)  in  the  outer  layers,  more  cellular  in  the  inner,  upon  which  the 
«pithclium  is  placed.  They  may  he  thin  and  membranoun,  or  wu  Sod 
davdoped  uti  their  internal  surfnces  an  intracystic  growth  compo«N*d  of 
m  fibroas  struma  and  tubular  follicles.  These  setH^ndary  follicles  may 
aJao  bo  filled  with  Hnid  and  form  larger  and  smaller  cysts.  The  iotm- 
cystic  growths  may  be  so  large  as  to  tilt  up  the  original  cysts.  HowetimM 
the  intracystic  growth  presents  very  little  dilatation  of  its  follicles:,  Kt 
Mt  the  entire  tumor  has  more  the  character  of  a  solid  growtbthaDOfacyst. 
In  many  of  the  cysts  in  which  the  formation  of  fulliclcs  and  ihair 
laution  are  well  shown,  the  growth  of  the  papillomatuns  prtjjt-cttons  is 
1,  >o  that  the  cyst  cavity  may  bo  morr-  or  \e*»  filled  with  i-aiili> 
ver-lfko  tufts. 
3: 
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The  cylindrical  epithelium  lining  the  cysts  nsually  forms  a  sin; 
layer^  but,  owing  to  the  accumulation  of  fluid,  the  cells  may  become  fl 
tened  and  atrophied,  or  they  may  be  fatty  or  desquamated.  The  a 
tents  of  the  cysts  differ  considerably  in  different  cases,  and  even  in  d 
ferent  cysts  in  the  same  case.  It  may  be  tough  and  ropy,  or  gelatine 
or  serous;  transparent  and  colorless,  or  yellow  or  reddish,  or  redd: 
brown;  or  it  may  be  turbid  and  colorless,  or  yariously  colored,  n 
brown,  or  chocolate. 

Chemically  the  cyst  contents,  when  thick  and  ropy,  contain  mucin 
paralbumen,  and  perhaps  other  less  well-known  compounds  belonging 
the  same  class.  It  is  believed  that  the  peculiar  ropy  character  whi 
the  fluid  often  possesses  is  due  to  the  paralbumen,  but  the  chemical  r 
ture  and  relations  of  this  substance  are  still  matters  of  dispute.  It 
probable  tliat  the  contents  of  these  cysts  are,  so  far  as  the  mucin  ai 
paralbumen  are  concerned,  produced  by  a  metamorphosis  of  the  prot 
plasm  of  the  lining  cells,  similar  to  that  by  which  the  mucin  is  produce 
in  the  mucous  glands  and  in  mucous  membranes.  We  frequently  fit 
the  cylindrical  cells  presenting  the  form  of  the  so-called  *M)eaker  cells 


Fig.  195J.-Celi^  from  Contents  op  an  Ovarian  Ctbt  in  a  Condition  of  Fatty  Drokneiatio 

and  in  some  cases  the  mucous  contents  of  the  cysts  are  seen  to  be  eoi 
tinuous  with  the  similar  contents  of  the  beaker  cells.  It  is  probabl 
that  much  of  the  fluid  contents  of  the  cysts  comes  from  simple  transud; 
tion. 

Microscopically  the  contents  of  these  cysts  present  also  considerabl 
variation.  We  mav  find  almost  no  structural  elements;  or  there  mav  b 
red  blood-cells  in  variable  quantity,  and  pus  cells  in  various  stages  o 
granular  or  fatty  degeneration  or  of  disintegration,  so  that  variousl; 
shaped  fragments  of  the  cells  appear.  Then  we  may  find  cylindrical,  o 
flattened,  or  polyhedral  cells,  either  well  preserved,  swollen,  or  in  a  stat< 
of  fatty  degeneration  (Fig.  193),  or  we  may  find  fragments  of  these  cells 
It  is  these  various  forms  of  cells,  often  more  or  less  swollen  and  in  a  oou 
dition  of  more  or  less  well-marked  granular  and  fatty  degeneration,  whicl 
have  been  considered  characteristic  of  the  ovarian  cysts  and  are  some- 
times called  Drysdale's  corpuscles.  While,  however,  they  are  of  fre- 
quent occurrence  under  these  conditions,  they  are  by  no  means  pathog- 
nomonic, since  we  find  them  in  the  contents  of  various  kinds  of  cysti 


THE   UROAN'S   OP   OEXERATIOS.  459 

i  csvilies  where  the  cells  are  uudorgoiug  de^neracion.  In  addition 
>  tlio  abovo  structural  elements,  we  may  find  free  fat-dro|iletg,  chole- 
wrjn  crvBtaia,  pigment  granules,  and  tnori.'  or  less  gratialar  detritus, 
lie  materia)  tilling  these  cysts  \s  snmetimos  called  colloid,  and  the  cysts 
e  frequently  ciilleil  colluiil  eyati;  hut  we  believe  tbnt  the  above  view  of 
Wir  nature  is  the  correct  nne, 

Xumeroae  secondary  changes  are  liable  to  occur  in  these  cysts.    The 
ills  may  become  fatty  and  \>oc\  off,  so  that  wo  may  find  in  somo  part* 
only  a  conn eotivr- tissue  wall.     The  walls  may  Htrophy,  may  become  in- 
6Uratc<l  with  salts  of  lime,  or  contain  conceniriq^lly  lamellated  lime  con- 
cretions.    Inflammatory  changes  may  oecnr  in  them.     There   may  be 
a  suppurative   indariimHlion   of  the  walla  leading  to  the   formation  of 
abfc«KS4.M,  or  ]ius  may  bo  mingled  with  tfae  cyst  conteutH;  the  epithelium 
may   bo    exfoliated   and   granulation    tissue   may   form   in   the   walla. 
Chronic  inflammation  may  lead  to  considerable  thickening  of  the  walls, 
and  to  adhesions  with  neighboring  parts.    Utemorrhnges,  eomelinitts  very 
extensive,  may  i«'eur  in  inflammation,  or  as  the  resnlt  of  other  disturb- 
uiCf%  «f  the  circnlatioD,  so  that  some  of  the  cysts  may  be  fllW  with 
blood.     Inflammatory  softening,  gangrene,  etc..  of  the  walls  may  l«id 
(o  perforation,  so  that  the  contents  of  the  cysta  may  be  discharged  into 
t'lL'  peritoneal  cavity,  or,  in  virtue  of  adhesions,  into  the  bladder,  vagina, 
r  rectum.     Perforation  may  bo  CAUsed  by  the  piercing  of  the  walls  by 
■  he  papillomatous  growth.     Carcinoma  may  be  developed  from  the  epi- 
thelium of  the  cyflta.     Since  these  cysts  sometimes  roach  a  very  large 
size,  they  may  produce  the  greatest   variety  of  disturbances  in  the  ab. 
douinal  cavity,  which  need  not  be  enumerated  here. 
H,      They   probably  originate  in   the  glandular  epithelium  of  the  ovary 
^BWier  bofore  or  after  the  formation  oLthe  Graafian  follietes.' 
^B    follicular  CygU  of  the  Oiiarif. — The  Graafian  follicles  may  bo  dilat<*d 
^^B  as  to  form  cysts.     This  may  occur  in  one  or  both  ov»ries.  and  the 
cysts  may  be  small  or  large,  single  or  mnltiple.     Tbey  are  usually  found 
after  middle  life,  but  may  occur  during  youth,  childhood,  or  even  in 
^-Uu!  fifitns.     The  follidcM  ililntc  from  the  accumnlatjon  of  lluid  within 
^Hfam;  tho  ovnm  is  doslroyod.  the  epithelium  flattouod.     The  uontvot* 
^^■i  usually  serous  and  colorless,  but  may  be  viscid,  turbid,  purulrnt,  or 
^^paionsly  colored,  r^,  yellow,  ur  brown.     The  ovary  may  bo  crowded 
^Hitb  numerous  cysts  of  moderate  siie,  whose  adjacent  walls  may  coaleeoo 
^^pd  atrophy,  forming  communicHtiona  between  them. 
H^    A  Tkriety  of  this  form  of  cyst  is  formed  by  the  dilatation  of  a  follicle 


r  mora  exmAoA  dcBcrlptfcms  of  the  ejM  adenomata  of  tlK  oTwira.  ■ 
"  Die  epithelialen  EtennAclugciK'bwaisle,"  Arcblv  fOr  Ojrn&kolacio,  Dd.  | 
It  S,  pp.  S5S-8ie.  1870.    AIM  Kltbt,  •■  Uaadbudi  d«r  palholofflKlMii  A 
•  Uefnung,  p.  TMI,  I8TS. 
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containing  a  corpus  hiteum.     Such  cysts  may  communicate  with  a  Ft 
lopian  tube. 

Dermoid  Cysts. — These  cysts  may  be  uni-or  multilocular,  arensiiiil 
of  moderate  size,  but  sometimes  become  as  large  as  a  man's  head 
larger.  Their  fibrous  walls  may  be  thick  or  thin,  uud  portions  of  tl 
internal  surface  may  preseut  more  or  less  completely  developed  cuticul 
structures,  such  as  corium,  papillie,  epidermis,  hairs  and  btiir  folIicI< 
sebaceous  glands,  etc.  The  cavity  may  contain  a  thick,  whitish,  grea 
material  composed  of  Unttened  epithelium,  fat,  or  cholestearin  crystai 
Or  the  cavity  or  walls  may  contain  masses  of  irregularly  formed  bai 
teeth,  bone,  cartilage,  striated  muscle,  and  nerve  fibres  and  cells.  Sm 
growths,  which  are  doubtless  of  embryonnl  origin,  may  exist  for  msi 
years  without  causing  inconvenience;  but  .infiammatory  changes  mi 
occur  in  them,  leading  to  adhesions  and  perforations  into  adjacent  orgai 
They  may  form  the  nidus  for  the  development  of  carcinoma,  or  thi 
may  calcify. 

In  addition  to  the  above-described  adenoid,  dermoid,  and  aiin| 
follicular  cysts,  there  are  a  number  of  composite  forms  of  not  infreqno 
occurrence.  Thus,  in  connection  with  dermoid  cysts  or  separately,  i 
find  larger  and  smaller  cysts  lined  with  ciliated  epithelium.  Then  the 
are  sevei'al  cases  described  of  cysts  which  partake  of  the  characters' 
both  adenoid  and  dermoid  cysts.  Such  cysts  may  be  multilocular  at 
be  lined  with  flattened,  cylindrical,  or  ciliated  epithelium,  and  may  coi 
tain  epidermal  cells,  cholestearin  or  mucin,  etc' 

Small  cysts,  sometimes  pediculated,  sometimes  not,  of  doubtfl 
origin  and  usually  of  no  special  significance,  are  frequently  found  grol 
ing  from  the  broad  ligament  near  the  ovary.  The  walls  are  nsually  va 
thin,  lined  with  flattened  epithelial  cells,  and  the  contents  serous. 

Cysts  of  the  Parovarium,  lying  between  the  peritoneal  layers  of  ^ 
broad  ligament,  are  usually  small,  but  may  be  as  large  as  a  man's  heaj 
They  are  usually  lined  with  ciliated  epithelium,  hut  sometimes  with  flif 
tened  non-ciliated  cells.  The  contents  may  be  serous  or  may  be  thid 
and  contain  mucin  and  paralbumen. 


THE    FAr.LOPI.\N    TUBES. 


ay  be  thid 


MALFORMATIONS. 

Absence  of  both  tubes  occurs  with  absence  of  the  nterag.  One  tq 
may  be  absent,  with  arrested  development  of  the  corresponding  ajdo  < 
the  uterus.    Both  tubes  may  be  imperfectly  developed;  either  of  thi 


'  A  tolerablj  full  bibUography  of  the  tumors  of  the  ovaries  may  be  found 
IWf»  " Pathology  and  Treatment  of  DUeasea  of  the  Ovaries,"  4th  ed.,  Wm.  Woo" 
Co.,  p.  181. 
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IB^s  may  be  closed;  they  may  be  inserted  into  the  ateroB  at  au  aboorma] 
;  tliey  may  tcrminute  in  two  or  three  abdominal  ostia. 

CUAKGE8   IN    POPITIOS    AND   SIKB, 

The  Fullopiaii  tubea  may  participate  iu  the  vurious  iiial))ositii)ns  of 
the  ulenis  and  OTariee;  but  they  are  most  frequently  displaced  by  the 
contraction  of  adheaiona  formed  in  perimetritic  and  pdHovsrial  Inflam- 
matione, 

The  lumen  of  the  tube  may  be  partially  or  completely  closed  as  the 
resnit  of  in&ammalioD  of  the  mucous  membrane;   of  peritoiiilie  about 
the  fimbriated  extremity;   of  tnmors  or  inflammation  of  the  utorne;  or   ^ 
by  pressure  from  without,  ua  by  adhuaione,  tumora,  etc,     It  may  become   '^_ 
stopped  by  plugs  of  mucua  or  pna.  JT 

Dilatation  of  the  tubes   may  be   produced  by  an   accumulation  of  ^ 
catarrhal  or  other  exudation,  when  there  is  partial  or  complete  vtfno^it  >S' 
at  some  portion  of  the  tube.     The  dilatation  may  be  moderate,  convert- 
ing thn  tube  into  a   tortuous,  aacoulatod  canal   containing  mncoua  or 
irona  flnid;   or,  more  rarely,  large  cysts  may  form  containing  several 

□ds  of  serous  fluid — hydraaalpinx.     As  the  fluid  collects,  the  vpi- 

lium  may  become  flatt'Cncil  or  fatty  or  may  desquumatc.  As  a 
reault  of  an  inflammation  in  the  walla  of  the  dilated  tube,  the  contents 
may  be  mixed  with  pus  or  blood.  Rupture  of  a  dilated  tube  sometimes 
occur*;  or  severe  aud  even  fatal  hiemorrhage  may  take  place  inti>  its 
cavity.  Papillary  growths  arc  sometimes  found  springing  from  thu 
inner  wall  of  the  cysts, 

H.VHOHRHAHE. 

Hfemorrhage  into  the  tube  may  occur  iu  puerperal  women  with 
ntroversion  of  the  uterus,  with  abortions;  htematometra  and  tubal 
in  acute  infections  discastss.  Tbi-  blood  may  undergo  <!«• 
moratire  changes  and  lie  largely  absorbed,  or  it  may  escape  into  the 
n-itoneal  cavity  and  cause  peritonitis. 


IKfLAtlMATION    (SALriVOlTtS). 

Catarrhal  lufiammatiOH  of  the  mucous  membrane  of  the  Fallopian 
taben  commonly  occurs  in  connection  with  endometritis,  frequently  in 
the  pn«ri>cral  condition.  In  the  a<.-utc  stage,  the  mucous  membrane  )■ 
hy]ieriemic  and  swollen,  and  covcrtd  with  a  muco-punilent  exudation. 
The  inflammation  may  subside,  leaving  no  lesions,  but  it  morv  fre- 
i^nrntly  becomes  chronic,  and  may  then  result  in  peritoneal  adhesions, 
obliteration  of  the  tnbcs,  and  ililalAtion. 

Suppuratine  Satpingilin. — This  inflammation  of  the  mncous  mem- 
rttofl  may  assume  a  suppuratlTc  character,  particularly  in  couneetton 
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with  puerperal  metritis  and  peritonitis,  bnt  sometimes  as  a  resnlt  of 
gonorrhoeal  inflammation. 

Under  these  conditions,  the  wall  of  the  tube  may  be  involved,  and 
pus  may  exude  from  the  abdominal  ends.  It  is  difficult,  in  many  cases 
of  suppurative  salpingitis  associated  with  peritonitis,  to  say  which  is 
the  primary  lesion. 

In  some  cases,  there  is  a  considerable  collection  of  pus  in  the  tubes, 
causing  dUatAtiou^pyo  safpinx.  These  collections  may  rupture  into 
the  peritoneal  cavity,  or  the  pus  may  escape  into  a  cavity  shut  in  by 
adhesions,  or  may  perforate  into  the  intestine  or  bladder.  Or  it  may 
dry  and  finally  become  calcified. 

Tubercular  Inflammation. — This  form  of  inflammation  in  the  tubes 
is  most  frequently  seen  in  its  later  stages,  when  the  mucous  membrane  is 
partially  or  entirely  converted  into  a  thick,  cheesy,  often  ulcerating 
layer.  The  lumen  of  the  tubes  may  be  dilated,  the  walls  thickened  from 
chronic  inflammation.  This  lesion  may  occur  by  itself,  or  may  be  asso- 
ciated with  tubercular  inflammation  of  the  lungs,  or  of  the  other  genito- 
urinary organs,  or  the  peritoneum.  The  lesion  usually  commences  at 
the  abdominal  ends  of  the  tubes,  and  both  tubes  are  apt  to  be  involved. 

Syphilitic  Inflammation  in  the  form  of  a  diffuse  thickening  of  the 
wall  by  gummatous  tissue  has  been  described. 

TUMORS. 

^maW  flbro ma ta  and  fibro-viyomata  sometimes  occur  in  the  wall  of 
the  tubes  or  in  the  fimbria?.  Small  lipomata  have  been  seen  between 
the  folds  of  the  broad  ligament  in  close  connection  with  the  tubes. 

Carcinoma  of  the  tubes  is  usually,  if  not  always,  secondary  to  cancer 
of  the  uterus  or  ovaries. 

Cysts,  usually  of  small  size,  sometimes  pediculated  and  with  thin 
walls,  are  frequently  seen  in  the  peritoneal  covering  of  the  tubes  or  in 
the  fimbria*.     They  are  believed  to  be  of  embryonal  origin. 

KXTRA-UTKRISE   PRKGNANCY. 

Tubal  Pregnancy. — The  im})regnated  ovum  is  in  some  way  hindered 
from  passing  into  the  uterus,  becomes  fixed  in  the  tube,  and  is  there 
developed.  The  villi  of  the  chorion  grow  into  the  mucous  membraneof 
the  tube,  forming  an  incomplete  placenta.  Bare  cases  are  recorded  in 
which  the  placenta  was  situated  in  the  uterus  while  the  fcetus  was  de- 
veloped in  the  tube.  The  embryo  and  its  membranes  are  developed  until 
they  reach  such  a  size  that  the  tube  surrounding  them  ruptures.  This 
mav  occur  in  the  first  month  or  not  until  much  later.  In  rare  cases, 
when  the  wall  of  the  tube  was  extensively  involved  in  the  formation  of 
the  placenta,  the  development  has  gone  on  until  term.  The  ovum  may 
remain  in  the  tube  after  the  rupture;  or  may  escape  into  the  peritoneal 


or 
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ity.  atill  enveloped  in  itx  menibniQee;  or  the  membranes  may  be  rup- 
ed  and  left  in  the  tube.  The  riiptme  is  generally  attended  with  fatal 
morrhnge.  In  some  cases,  death  ia  caused  by  the  rupture  of  »  dilated 
a  while  the  tnbe  is  still  intact.  H«raorrhage  into  the  sac  may  occur 
ore  its  rupture. 

In  rare  cosoh,  death  does  not  take  place,  and  the  fietus  is  shut  in  by 
losioDB  aud  false  inembrunes.  The  embryo  soon  dies.  In  favorable 
\ff»,  there  is  a  slow  absorption  of  the  soft  parts  of  the  fcetus,  the  bones 
parated  and  left  imbedded  in  a  mass  of  fibrous  tisane,  fat,  chole. 
>rin,  and  pigment.  Or  the  [istiis  retains  its  shape  and  becomes  mnm- 
nifieil,  and  niny  then  he  im^rusted  witli  the  sitlts  of  lime. 

In  nnfavonible  cases,  defeneration  and  gangrene  of  the  fiatua  take 
place  rapidly,  with  inllammation  and  suppii  ration  of  the  surrounding 
tissaes.  There  may  be  perforation  and  escape  of  the  broken-down  fojtns 
through  the  rectum,  vagina,  bladder,  or  abdominal  wall.  The  patient 
may  die  from  peritonitis  or  exhaustion,  or  may  recover  after  the  escape 
of  the  f(Btus. 

In  some  cates,  the  ftstus  may  escape  through  a  rupture  of  the  tube 
ito  the  space  between  the  folds  of  the  broad  ligament. 
Tttho-nhiinminul  Pre^ntaei/  is  prmluced  by  the  development  of  tho 
ovum  in  the  fimbriatod  extremity  of  the  Pallopian  inlw      A'Jhesions  ar« 
formiHl.  so  that  the  fiptus  ix  partly  in  the  end  of  the  tube  and  partly  in 
the  abdomen. 

liilrrKlitiiil  Fregnaiicy. — The  ovum  in  these  cases  is  arrested  and 

ivtitojMHl  in  the  portion  of  the  tube  which  passes  through  the  wall  of  tho 

ems. 

Abdomiiuil  Prfffnnnctf. — The  ovtim,  after  escaping  from  the  orary, 

I  not  enter  the  Fallopian  tube,  but  becomes  fixed  to  the  peritoneum, 

■iially  at  some  part  near  the  ovary.     It  is  surrounded  by  thickened  peri- 

|Dm-um  and  develops  iu  that  position. 

Oenrian   Prrgnancy. — The  existence  of  this  form  of  pregnaucy  is 
lubtful   and  difScnlt  to  prove,  hut  there  are  some  cases  iu  which  it 
Mms  probable  that  the  ovum  develops  in  its  Graafian  follicle.     The  pla- 
Itnta  may  be  attached  to  the  tube  or  to  the  abdominal  wall. 

In  all  fornisof  extra-uterine  pregnancy,  the  uterus  becomes enl»rgi<d, 
1  a  sort  of  deeidua  is  formed  on  its  internal  surfnco. 

LB8ION8  OF  THE  PLACENTA. 
Aaida  from  the  variations  from  thi*  normal  in  site,  «ha|)«,  and  poai- 
m,  for  a  dcwnption  of  which  we  refer  to  tho  workx  on  obstetrics,  we 
uy  briefly  mention  here  some  of  the  more  important  slntctunit  changM 
hrhich  the  placenta  may  undergo. 

HaitHorrhiiiie. —Thi»  may  occur  either  on  the  maternal  surface  in  Um 
Kidua;  or  between  Ihc  fictal  siirfaon  and   (be  membrane*;  or  in  the 
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substance  of  the  placenta.  The  latter  form  of  haemorrhage  constitutei 
the  true  placental  apoplexy.  This  may  occur  as  the  result  of  rapture  oi 
a  placental  sinus.  The  placental  tissue  is  crowded  apart,  and  a  blood 
clot,  often  infiltrating  the  parenchyma,  is  formed.  This  may  lead  t( 
aboiiiion,  or  the  blood  may  undergo  disintegration  and  absorption,  anc 
its  place  be  occupied  by  a  cicatrix.  The  placental  tissue  in  its  vicinit} 
may  undergo  fatty  degeneration.  Under  other  conditions,  without  evi- 
dence of  rupture  of  the  vessels,  the  placental  tissue  may  become  infil- 
trated with  blood  in  the  form  of  an  infarction.  In  this,  degenerative 
changes,  similar  to  the  above,  may  occur,  leading  to  fibrous  induration 
of  the  placenta. 

INFLAMMATION    (PLACENTITIS). 

Suppurative  Inflammation  of  the  placenta,  with  the  formation  of 
abscesses,  is  of  rare  occurrence  as  the  result  of  injury. 

Chronic  Indurative  Inflammation  of  the  placenta  may  result  in  the 
formation  of  circumscribed  masses  of  cellular  and  loose,  or  dense  and 
cicatricial  connective  tissue,  or  in  a  diffuse  formation  of  connective 
tissue,  which  may  interfere  with  the  nutrition  of  the  foetus  and  cause 
abortion.  The  new-formed  connective  tissue  may  undergo  fatty  degene- 
ration or  calcification. 

In  another  class  of  cases,  the  new  connective  tissue  is  formed  mainlv 
in  the  walls  of  the  vessels,  particularly  the  arteries.  This  may  occur 
in  circumscribed  portions  of  the  vessels,  leading  to  nodular  growths 
around  the  arteries,  or  it  may  occur  extensively  along  the  various  rami- 
fications of  the  vessels,  converting  them  into  thick  fibrous  cords.  The 
change  is  primarily  in  the  adventitia,  but  all  the  coats  of  the  vessel  may 
become  involved,  leading  to  more  or  less  complete  obliteration  of  the 
lumen. 

Various  proliferative  and  indurative  changes  in  the  placenta  may 
occur  as  the  result  of  syphilitic  infection. 

DEGENERATIONS. 

Fatty  and  amyloid  degeneration  and  calcification  of  the  placental  tis- 
sue are  of  not  infrequent  occurrence. 

Cysts  of  the  placenta  are  of  occasional  occurrence;  their  origin  is  in 
most  cases  obscure.' 

THE    MAMMA. 
MALFORMATIONS. 

Absence  of  both  mammae  is  only  found  in  connection  with  other 
marked  malformations.* 


'  See  AhJftUlt,  Arch,  ftir  Gynakologie,  Bd.  2,  p.  897.    Fenomenoda*,  ibid..  Bd. 
15.  p.  343. 
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Ab«ence  of  one  mamma  hau  been  observed  in  »  few  cases,  with  and 

rithont  defectiTe  development  of  the  correHponding  half  of  the  thorax. 

Absence  of  one  or  of  both  nipples  is  more  common. 

Arrost  of  development  uf  the  mammK  is  found  iti  connection  witb 

rrest  of  development  of  the  organs  of  goiierution,  and,  to  a  less  degree, 

liloiic. 

Supernumerary  mamms  and  nipples  have  been  observed  in  a  nnmber 
(  cases.     The  glands  may  all  secrete  milk  during  lactation. 

Too  early  development  of  the  mumm»  is  sometimes  found  in  young 
children  in  connection  with  abnormBl  development  of  the  organs  of 
gvnerallon. 

H.«M<>III{)IAGE. 

In  young  women  who  suSer  from  amenorrhan  or  dysmenorrhcEia, 
mall  hnmorrhages  sometimes  occur  in  the  mammn  at  the  time  of  men- 
truatiun.  The  hlrxxl  may  Hnd  ita  way  intu  the  milk  ducts  and  exudv 
B  vtnall  (jtiantitici»nt  the  ni[iplc. 

GoDtusions  of  tho  breast  may  produce  ext^a^'asBttoD8  of  blood  iu  the 
lArjr  gland  or  the  surrounding  connective  tissue.     This  may  be. 
^jibiorbed.  or  may  remain  and  be  surrounded  by  fibrous  tiatue  or 
nTerted  into  cystic. 

IXFLAHHATItiN. 

During  lactation,  the  nipple  is  liable  to  become  intlame<)  in  thrM 
ways,  which  may  occur  eepHratcly  or  bo  combined  together. 

1.  The  epidermis  is  rubbed  oil  by  nursing,  the  cutis  becomes  in- 
flamed and  converted  into  granulation  tissue;  in  this  way  small  or  large 
Sers  may  iye  formed. 

3.  Fissun.'fi  are  formed  at  the  base  of  the  nipple,  which  extend  eom- 
letcly  through  the  skin,  and  aro  lined  at  the  bottom  with  granulation 
laae. 

3.  There  is  a  diffuse  inflammation  of  the  whole  nipple,  which  does 

,  however,  go  on  to  suppuration.  The  uipplc  ia  conical,  red.swoUea, 
ibd  rery  painfnl. 

Aeufr  Iiijlammatioii  of  thf  Mamma  (.MaxUti*)  occDra  moat  frequently 
Boring  lactation:  it  also  occurs  during  pntgnaucy,  and  ocouionally  id 
women  who  are  neither  pregnant  nor  niirfiing. 

The  inflammation  may  involve  the  subcutanonus  couneclive  tiMOC, 
th«  gland  itself,  or  the  connective  tissue  between  the  gland  and  the  wall 
of  the  thorax.  The  inflamed  tissues  are  at  first  congested,  swollen,  hard, 
and  painful.  The  inflammation  may  stop  at  this  point  and  resolution 
take  place:  but  more  frequently  it  Is  siicce«Hied  by  suppuration.  U  the 
inOammation  involves  the  subcutaneous  connective  titsue,  tho  abicaw 
may  be  sufterficial  and  soon  open  through  the  skin.     If  the  gland  ia 
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.  iuvolved,oue  lobule  after  another  niuy  becoinc  inflamed  (Fig.  ]94),Bottii 
successive  abscesses  are  formed  in  different  parts  of  the  gland.  If  t] 
connective  tissue  beneath  the  gland  is  inflamed,  u  deep  abscess  of  laif 
size  may  be  formed,  which  nsually  perforates  through  the  skin,  bi 
Bometimesinto  the  pleural  cavity.  In  both  these  iHtterforms  of  abec«i 
there  is  apt  to  be  necrosis  of  large  portions  of  tissue.  These  abscefai 
may  cicatrize,  or  they  may  pass  into  a  chronic  condition  and  remain  i 
suppurating,  fietiiious  tracts  for  a  long  time. 

In  new-born  children,  there  is  often  a  painful  swelling  of  the  breostj 
which  usually  subsides  in  a  few  days,  but  may  go  on  to  suppiiratiou. 

Epidemic  parotitis  is  sometimes  complicated  by  mastitis. 


innitratlou  ot  !• 


Chronic  Inflammation  of  the  interstitial  connective  tissue  < 
mammary  gland  may  result  in  the  formation  ot  dense  connective  tiss 
(Fig.  195),  with  or  without  cystic  dilatation  of  the  milk  ducts  i 
atrophy  of  the  glandular  elements.  Acute  exudative  inflammation  i; 
occur  in  a  gland  which  is  the  seat  of  chronic  inflammation,  and  absc 
may  be  formed. 

Eczema  sometimes  affects  the  akin  of   the  nipple.     Attention  I 
lately  been  drawn  to  the  relationship  between  this  inflammation  awl 
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I  frequently  osaociatod.     It  is 
laWqnvnt  developmeDt  of  tlie 


carciitoma  of  tbu  nipple,  for  the  two  j 
possible  that  the  eczema  may  lemJ  to  Ui«  w 

fcinomK. 
Syphilitic  ulcers  may  occur  in  the  nipple  either  as  primary  chan- 
s  or  afi  mucona  patches.  Uuinmy  tumors  have  been  obacrved  Jn  the 
Rima. 
TUMORS. 
There  may  be  a  general  hypertrophy  of  one  or  both  breaala.  This  is 
asnally  fonod  in  young,  unmarried  tromen,  but  nometimea  in  advanced 
life.  Thero  ia  an  increase  in  all  the  elements  of  the  gland,  both  th« 
glandular  and  the  connective  tissue. 

Vgstt  of  the  mamma  seem  to  be  for  the  most  part  retention  cyst«, 
med  by  the  dilatation  nf  the  glandular  ducts  or  acini.     During lucta- 


inch  retention  cysts  are  sometimes  formed,  and  then  contain  milk, 
^hey  may  reach  an  enormous  sixe.  At  other  times,  retenlioii  cysts  are 
formed  containing  serous  or  viscid  browniith  fluid,  which  often  viudca 
through  the  nipple.  These  cysts  may  be  largv  or  «mall,  single  or  mnU 
tiple.  There  is  nsnally  at  the  same  lime  some  growth  and  indiimtiun 
of  the  connective  tissue  of  the  gland.  In  aoroe  cases  there  are  poly[>oid 
outgrowths  of  couuective  tissue  from  the  wall  of  the  cyst.  These  itysts 
•  not  to  be  confounded  with  thi>  cycls  which  are  developed  with  the 
JBtncKnalicular  tumors,  of  which  we  shall  speak  bolow. 

Fibroma. — Circumscribed  tumors  composed  of  connective  tissue  ar« 
letimes  found  in  the  breast.  They  arc  dense  and  hard,  and  nay 
leloM  in  them  some  of  ihe  gland  ducta  and  acini. 
Inlracanalimiar  Fihrumu. — Thrsu  tuniorx  are  fornitN]  t>y  a  diffusa 
rtb  of  connective  tistfoe,  a  dilatation  of  the  mdk  dncta,  and  a  growth 
toid  fibrous  tumors  from  the  walla  of  ihr  diiota  into  tlieir  cari- 


468  THK   OUtiAKB   OF  UENERATIUN. 

ties.  Tbe  glaudnUr  aciai  may  be  atrophied,  or  enlarged,  or  cjetic 
section  of  such  a  tumor  looks  like  a  solid  maee  of  fibrous  tieaae,  divi 
by  clefts  and  fiesures  lined  with  cylindrical  or  cuboidal  epitheliom  (] 
196),  or  containing  cysts  into  which  project  polypoid  fibrous  outgrowl 
These  tumors  grow  slowly,  but  if  left  to  themBelves  may  reach  an  ei 
mous  Bize.  The  skin  over  them  may  ulcerate  and  the  tumor  proj 
through  the  opening  in  fungous  masses. 


Sometimes  the  new  connective  tissue   forms  a  more   or  less  th 
cylindrical  investment  of  the  duct  without  growing  into  its  lu 
This  formation,  which  is  shown  in  Fig.  197,  is  Bometimos  called 
caiialicnlar  Jibroma. 

Jfi/xoma. — This  form  of  tumor  may  occur  as  a  circumscribed  gi 
replacing  part  of  the  mamma;  or  it  may  be  developed  in  the  same 
as  the  iutracanalicular  fibromata.     It  is  not  uncommon  in  these 
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(mnaltcnlar  tumors  to  find  a  combination  of  fibrous,  mucoiu.  and  sarco- 
mat^ua  tiuue  in  the  same  tumor. 

Chondroma  iB  a  very  rare  Torm  of  tumor  in  the  mamma.  A  fftw  ca»ee 
have  heeD  described  in  whi(.-b  it  was  combined  with  carcinoma. 

Adenoma. — Tumors  composed  of  glandniar  acini,  and  ducU  sur- 
rounded by  coDDcctivc  tiggne,  are  of  frequent  occurrence  in  the  mamma 
(Fig.  fiS,  page  148).  They  are  either  single  or  multiple,  or  §everal  may 
be  developed  ancqessively  in  the  same  breast.  They  grow  at  first  slowly, 
afterwards  more  rapidly.  Their  structure  may  be  further  complicated 
by  the  dilatation  of  one  or  more  of  ihe  ducts  which  compose  the  tamor 
into  cysts,  and  the  ingrowth  of  connectlTe  tissue  from  the  walls  of  thow 
cysts. 

Sarcoma. — This  form  of  growth  may  be  developed  as  a  cironmacribed 


//,r^ 


rto,  lar.  -PnutuiuuotTUB  rnaoMi  or  na  Hunk. 

Kinmor  of  small  or  large  sise.     Its  basement  eubstauce  is  that  of  conoec- 

■  CItu  or  of  mucous  tissue,  and  may  be  scanty  or  abundant.     The  cella  are 

B^heroidal,  fusiform,  branched,  or  |>olygonal.    These  tumom  may  tiimply 

Bnplace  the  gland;  or  glandular  nciui  and  duets  may  he  inclosed  within 

;  or  these  dnct«  and  aciui  may  be  d  ilated  so  a«  to  form  ryst«;  or  thcrv 

uy  be  a  new  growth  of  the  gland  tissue  so  as  to  form  an  adi< no-sarcoma. 

In  other  cases  the  nart-oma  takes  the  intracanalicular  form.     There 

'  is  a  diffuse  growth  fif  san^omatous  tissue,  a  dilatation  of  milk  dncla,  and 

an  outgrowth  of  sarcomatous  tissue  from  the  wallw  of  tho  dilated  duotx 

into  their  cavities.     These  tumors  often  rf-ach  an  vnormous  size,  and 

tfi«T«  ia  apt  to  be  ulceration  of  the  skin  over  thum. 

Caninoma  of  the  mamma  is  most  common  in  women  between  the 
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ages  of  thirty-five  and  fifty-five,  but  it  Bometimes  occurs  in  women  n 
over  twenty  years  old,  and  sometimes  in  old  persons.  It  occurs  in  eith 
breast,  in  the  right  rather  more  frequently  than  in  the  left,  but  som 
times  in  both.  The  growth  begins  more  frequently  at  the  periphery 
the  gland  than  at  its  centre,  and  more  frequently  in  the  upper  edge  • 
the  gland  than  in  any  other  place. 

The  growth  most  frequently  begins  as  a  small,  circumscribed  nodul 
which  enlarges  and  involves  more  and  more  of  the  breast;  sometimes,  ho^ 
ever,  it  is  diffuse  from  the  first,  and  sometimes  it  begins  in  the  nipple. 

It  may  infiltrate  the  adjacent  tissues  and  the  axillary  and  cervici 
glands,  and  form  metastatic  tumors  in  different  parts  of  the  body. 

There  are  several  different  anatomical  forms  of  the  growth: 

1.  Those  in  which  the  epithelial  elements  preponderate,  the  soft  o 
so-called  medullary  carcinomafa. 

2.  Those  in  which  both  the  connective-tissue  stroma  and  the  epi 
thelial  cells  are  both  prominently  developed,  the  cells  lying  in  well 
defined  larger  and  smaller  irregular-shaped  spaces,  so  that  the  simuhitioi 
of  gland  tissue  is  tolerably  close.     These  are  called  carchioma  simplex, 

3.  The  tumors  in  which  the  connective-tissue  stroma  preponderates, 
giving  the  turjior  its  hard,  dense  character.  This  is  the  carcinoma 
jihrosumy  or  scirrhous. 

Colloid  carcinoma  of  the  mamma  is  rare.  Various  second arvchaneres 
may  occur  in  these  tumors,  such  as  have  been  described  in  the  section  <»n 
Tumors. 

In  any  of  these  forms  of  cancer  there  may  be  cystic  dilatations  of  the 
ducts  and  acini. 

Besides  the  primary  cancers  of  the  mamma,  secondary  cancers  are 
met  with  in  rare  cases. 

MALE. 
THE  PENIS. 

MALFORMATIONS. 

Entire  absence  of  the  penis  is  met  with  in  connection  with  great  de- 
fects of  development  of  the  rest  of  the  body. 

Absence  of  the  ]>enis,  with  proper  development  of  the  other  organs  of 
generation,  is  rare.     The  urethra  then  usually  opens  into  the  rectum. 

An  abnormally  small  penis  is  found  with  absence  or  arrested  develop- 
ment of  the  testicles. 

Absence  or  a  rudimentary  form  of  the  prepuce  has  been  observed  in 
a  number  of  cases.     Congenital  phimosis  is  also  not  infrequent. 

Hypospadia  consists  in  an  arrest  of  development  of  the  penis  and 
scrotum.  In  its  highest  degrees,  the  penis  is  one-half  to  one  inch  long, 
the  glans  penis  small  and  resembling  a  clitoris.     On  the  lower  side  of 
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the  penis  is  a  deep  cleft  lined  with  mucous  membrane.  Into  this  cleft 
the  urethra  opens  at  the  root  of  the  penis.  The  scrotum  remains  sepa- 
rated into  two  halves,  resembling  labia  majora.  The  testes  descend  into 
their  proper  position  on  each  side  or  remain  in  the  abdomen.  If  the 
testicles  continue  to  develop  normally,  the  individual  has  the  appearance 
and  capacities  of  a  man;  if  their  development  is  arrested,  the  individual 
is  small  and  has  a  womanish  appearance. 

In  lesser  grades  of  the  same  malformation,  the  two  halves  of  the  scro- 
tum are  joined  and  the  penis  is  larger,  but  a  part  of  the  urethra  remains 
open  as  a  cleft  at  any  point  of  the  penis. 

Epispadia  is  an  opening  of  the  urethra  on  the  upper  side  of  the  penis. 
It  presents  various  grades  and  forms. 

I/ennaphroditinm, — This  is  a  union  of  two  sexes  in  the  same  person, 
the  test  of  which  is  the  presence  of  the  secreting  organs,  the  ovaries,  and 
testicles.  True  hermaphroditism  is  rare,  but  it  does  occur,  while  most 
of  the  conditions  called  hermaphroditism  are  in  reality  due  to  varying 
malformations  of  the  external  generative  organs. 

PseudO'hermaphrodHism. — This  malformation  consists  in  an  abnor- 
mal change  in  the  transition  from  the  fu'tal  condition  of  the  parts  to 
their  fully  developed  form.  In  the  male,  normally,  the  greater  part  of 
Muller's  canal  disappears,  and  its  lower  end  forms  the  vesiculaprostatica. 
In  this  malformation,  Miiller^s  canal  is  changeil,  as  it  is  in  the  female, 
into  Fallopian  tubes,  uterus,  and  vagina,  while  at  the  same  time  the 
testes,  epididymes,  vesiculje  seminales.  and  spermatic  conl  are  fornuMl 
as  usual.  In  the  lesser  degrees  of  this  malformation,  wo  tin<l,  in  the 
place  of  the  vesicula  prostatica,  a  |>ear-shaped  sac  as  large  as  a  pigeonV 
egg,  with  muscular  walls  and  an  epithelial  lining.  This  sac  may  be 
incompletely  divided  into  a  uterus  and  vagina,  and  it  o|)ens  intt>  the 
urethra.  In  the  higher  grades,  we  find  a  well-formed  vagina  and  uterus. 
The  uterus  may  or  may  not  have  Fallopian  tubes.  The  testicles  are 
usually  retained  in  theab<lomen  or  inguinal  canals,  and  are  small.  The 
spermatic  ducts  run  on  the  sides  of  the  uterus  and  open  int<»  the  ure- 
thra or  are  close<l.  The  penis  and  srrotum  ap{>ear  as  in  hypospadia, 
or  are  well  formed.  The  ap|>earance  of  the  individual  varies  with  the 
development  of  the  testicles. 

True  nermaphroditi:<m  may  be  lateral.  In  this  etindition  there  is 
hy}K)spadia:  a  vagina  and  uterus  and  a  Fallojtian  tube  and  ovary  on  one 
side,  and  a  testicle  and  spermatic  cord  on  the  other. 

In  certain  cases,  which  may  Iw  called  hilatend  hermnphrodHism^ 
there  is  a  testicle  on  one  side  and  an  ovarv  on  the  other.' 


<  For  a  detailed  coDsideration  of  the  malformations  of  the  mali*  uiiii  feninU*  i»ene- 
imtive  organs,  consult  KUlm,  "  Handbuch  drr  patholo|^M-tifn  ADutomk*."  and  more 
racent  cam  of  bermmphroditism  by  llrppner.  Arch.  f.  Anal.  u.  Iliysiol..  IH^i.  and 
\gfBefmann,  Wieo.  Med.  Jahrb.,  1877. 


OF   QENEBATION. 

Enlargement  of  the  penis  is  sometimeE  caueed  bj  venous  Cdn^ 
I  from  heart  disease;  by  loag-coatinued  mnsturbation,  as  a  resaU  of ' 
the  corpus  caveruosum  muj  lose  its  contractility;  and  iu  rare  ca 
'  hypertrophy  of  the  Btroraa  of  the  corpus  caveruosam. 

Injury  and  Iliemorrkage. — Injuries  to  the  penis  are  liable  tc 
rise  to  severe  hosmorrhage  on  account  of  its  pectilitir  vascular  chai 
enppurative  inflammatioo,  gangreue,  infiltration  with  uriue  and  it 
.  eequences,  are  also  liable  to  occur.  The  contractions  of  the  cica* 
tissue  by  which  wounds  are  healed  frequently  give  rise  to  variou 
tortious  of  the  organ  and  not  infrequently  prevent  snbeeqiient  ereo 


INFLAMMATION. 

Balanitis,  inflammation  of  the  prepuce,  is  osually  produced  by  f 
rhoia  or  by  accumulations  of  smegma.  The  skin  is  red  and  si 
and  may  ulcorute.  Condylomata  may  be  formed,  and  adhesions  be 
the  prepuce  and  glans.  The  glans  may  ulcerate  and  the  prepuce  n 
much  thickened.  If  the  prepuce  is  long,  there  is  an  iaflama 
phimosis,  and  the  products  of  inflammation  accumulate  within  the 
lea  prepuce.     In  some  cases,  the  prepuce  becomes  gangrenous. 

Paraphimosis  is  produced  by  the  retraction  of  a  narrow  prepu 
hind  the  glans,  with  consequent  stricture,  inflammation,  and  somi 
gangrene. 

Tnflammalion  of  the  Corpora  Cavernosa  is  produced  by  gonor 
injuries,  fistulfe,  typhus  fever,  measles,  and  occurs  in  connectioi 
inflammation  of  the  connective  tissue  of  the  pelvis.  It  results  in  ( 
induration  of  portions  of  the  corpora  caveruosa;  in  rare  cases,  1 
Bcesaes  or  diffuse  purulent  infiltration;  sometimes  in  gangrene. 

Syphilitic  Ulcers  frequently  occur  on  the  glana  penis  and  pn 
The  indurated  chancre  is  formed  either  from  an  excoriation  in  w 
pustule  is  formed  or  from  a  little  nodule.  The  pustule  breaks  a 
walls  are  infiltrated  with  small  round  cells.  The  nodule  softens,  I 
down,  and  forms  an  ulcer,  of  which  the  walls  are  infiltrated  with  c 
the  same  way. 

Syphilitic  condylomata  arc  of  frequent  occurrence  on  the  glan) 

PhagedEenic  ulcers  occur  and  may  destroy  a  considerable  part  i 
penis.  Herpes  of  the  prepuce  occurs  in  the  form  of  small  veaictes, 
may  later  become  ulcers.  Erysipelatous  and  furuncular  inflami 
sometimes  involve  the  skin  of  the  penis. 


Papilloma  is  found  on  the  prepuce  and  glans  penis.  It  occurs 
form  of  little  warty  growths,  or  of  composite,  cauliflower  massefl 
as  large  as  a  fist.    In  either  case,  the  structure  is  the  same,  hypertn 
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papillae  covered  with  epithelium.  Sometimes  the  epitheh'al  layers  be- 
come thick  uud  horny,  forming  large^  dense  projections. 

Fibroma  diffusum,  or  elephantiasis  of  the  prepuce,  may  occur,  load- 
ing to  immense  thickening  of  the  structure.  It  consists  in  a  diffuse 
growth  of  the  deep  fibrous  tissue  of  the  cutis.  Lipomata,  ongiomaia, 
Circumscribed  fibromata,  and  sebaceous  cysts  may  occur  in  the  penis. 
Carcinoma  of  the  penis  usually  occurs  in  the  form  of  epitheliomata. 
These  are  most  frecpient  in  the  prepuce  and  glans  penis.  They  may  have 
the  form  of  flat  ulcers,  or  of  inliltrating,  ulcerating  nodules,  or  very  fre- 
quently assume  the  form  of  papillary  outgrowths,  which  may  attain  great 
size,  ulcerate,  or  undergo  a  variety  of  inflammatory  changes.  These 
growths  may  involve  the  entire  skin  of  the  ])enis;  they  may  invade 
deeper  part:;.  The  inguinal  glands  may  be  invaded.  Distant  metastases 
may  occur,  but  are  not  frequent. 

Glandular  carcinoma  of  the  penis  is  not  common,  it  may  be  secon- 
dary to  carcinoma  in  some  other  part  of  tiie  body. 

Cakification  anti  Ossification  of  the  connective  tissue  of  the  corpora 
cavernosa  sometimes  occur.  Large  and  small  preputial  calculi  are  o<'ch- 
sionally  found  between  the  prepuce  and  the  ghins.  These  may  Ik' 
formed  in  situ,  may  come  from  the  bladder  or  from  without,  and  may 
later  increase  in  size, 

THE  SCUOTIM. 

The  skin  of  the  scrotum  is  subject  to  the  various  forms  of  lesions 
which  may  occur  in  any  part  of  the  integument. 

J'Jiephatiiiasift  of  the  scrotum  consists  in  the  main  of  a  devi*)opment 
of  new  connective  tissue  from  the  cutis,  which  is  sometimes  accompanied 
bv  dilatation  of  the  Ivmph  vessels.  The  thickenetl  s<Totum  sometimes 
forms  very  large  tumors,  often  rough  upon  the  surface,  which  may  en- 
tirely cover  in  the  penis.  Lip  tmatfu  fibromata ,  ntheromafoas  or  seban'oas 
ct/st.s,  and  tier  moid  vt/tfin  containing  hair,  bono,  cartilage,  etc.,  arc  si)mo- 
times  found.  Occasionally  the  skin  of  the  scrotum  is  In^sot  with  numer- 
ous larger  and  snuiller  sebaceous  cysts,  whi<'h  raise  tlic  surface  into  little 
wurt-like  projections.  Kpithvliomata^  in  the  form  of  flat  or  papillary 
ulcerating  tumors,  are  of  frequent  occurrence  amt^ng  cliimney  sweepers, 
and  may  lead  to  extensive  ulcerations  of  the  adja(*ent  parts  and  involve- 
ment of  neigli boring  lymph  nodes. 

In  very  rare  cases,  tumors  containing  a  c(»nsiderable  {Mirtioii  of  a  ftrtal 
skeleton  have  been  found  in  the  scrotum. 
3S 
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THE  TEaTICLES. 


MALPORHATIONS. 


Absence  of  both  testicles,  either  with  or  without  absence  of  the  6] 
didymea,  spermatic  conis,  and  vesiculffl  eeminales,  occurs  in  rare  cue 
The  scrotum  is  only  indicated  or  may  contain  the  epididynies.  Tl 
penis  is  small,  iind  tho  individuals  are  aumll  and  poorly  devcluped. 

Instead  of  being  entirety  wanting,  the  testes  may  be  imperfect 
developed.  The  individuals  are  weakly  and  elfeniinate.  Absence  of  oi 
testicle,  with  healthy  development  of  the  other,  ia  more  frequent.  Tl 
corresponding  epididymis  and  cord,  may  be  absent  or  present. 

The  spermatic  cords  and  vestctilee  seminales  may  be  absent  or  impe 
fectly  developed  on  one  or  both  sides,  while  the  testes  are  normal. 

Kither  one  or  both  testicles  may  remain  permanently  in  their  fteti 
position,  or  may  not  descend  into  the  scrotum  for  several  years  afti 
birth  {cri/plorehisiiius).  Their  descent  may  even  be  delayed  uiiiil  th 
thirtieth  year  of  life.  This  condition  may  depend  on  an  arrest  of  d( 
vclopmeut  in  the  testes  or  the  gubernaculum  testis  ;  on  adhesions  pro 
duced  by  iulra-iiterine  peritonitis  ;  on  narrowing  of  the  inguinal  canal 
on  narrowing  or  shortening  of  the  vaginal  process  of  the  peritoneum;  a. 
on  abnormal  size  or  position  of  the  testicle.  TTsually  the  malfonnatioi 
is  confined  to  one  testicle,  and  then  is  more  frequent  on  the  left  side 
The  testicle  ia  usually  found  in  the  abdomen  close  to  the  mouth  of  ihl 
inguinal  canal,  or  in  the  inguinal  canal  just  below  the  external  ring;  but 
it  may  be  beneath  the  skin  in  the  perineum,  or  in  the  crural  canal  witli 
the  femoral  vessels,  or  elsewhere.  The  retained  testis  is  nsnaliy  not  fnllj 
developed,  or  undergoes  fatty  or  fibrous  degeneration.  The  retention  of 
oue  or  even  of  both  testicles  does  not  preclude  the  possibility  of  procie»> 
tion.  Retained  testicles  are  prone  to  inflammatory  changes  and  liable  t4 
become  the  seat  of  malignant  tumors.  I 

Sometimes,  while  the  testis  is  retained,  the  epididymis  and  spormatio 
cord  descend  into  the  acrotiim.  In  rare  cases,  the  position  of  the  testU 
may  be  changed,  so  that  the  epididymis  and  cord  are  in  front.  The  e  ' 
istence  of  a  supernumerary  testis  has  been  asserted  in  some  cases,  but  B 
rather  doubtful. 

Atrophy  of  the  testicle  may  occur  in  old  age  or  in  persons  who  are  ii 
a  condition  of  premature  senility ;  or  aa  the  result  of  pressure  from 
hernira,  hydrocele,  or  inflammatory  products. 

HYDROCELE. 

Hydrocele  of  the  tunica  vaginalis  consists  in  an  accumulation  of  semn 
in  the  cavity  of  this  membrane.    It  is  usually  confined  to  one  side.   It  » 
caused  by  acute  or  chronic  inflammation  of  the  tunica  raginalis,  by  variO 
cocale,  or  by  general  dropsy.     The  serum  is  found  in  small  or  in  lat^i 
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feimntities ;  it  is  iisnally  traiiflpurent,  may  contHin  cholestearin,  or  be 
nnitent  «n<I  contain  the  pj'ogenic  bacteria,  or  be  mixed  with  blood, 
^e  tiiiiitui  vnginiUie  remaine  uiichaiiged.  or  h  tbictceiied,  or  contaioB 
plaU-o  of  bone,  or  is  covered  witli  polypoid  fibrous  bodiea,  which  fall  off 
aud  are  found  free  in  tliu  cavity  of  the  sac.  There  may  hv  adhesiona 
between  the  layers  of  the  tnnica  vagioaliH,  and  in  this  way  the  flnid  be- 
I  comes  sacoiilated.  The  testis  in  pushed  downward  and  backward ;  it 
I  Mmains  unchanged  or  is  atrophied. 

Hydrocele  ut  the  {iruoessiis  vaginalis  consists  In  nn  tuicnmtilation  of 
rum  in  the  cavity  of  the  va);inul  process  of  the  pcritouenm,  which  re- 
fr  mains  open  after  the  descent  of  the  testicle.     There  are  several  different 
'  varieties. 

(a)  The  vaginal  process  is  entirely  ojieu,  and  there  is  a  free  oommu- 
nicatioti  with  the  peritoneal  cavity.  The  serum  may  originate  in  the 
cavity  of  the  peritoneum  or  of  the  vaginal  process,  and  passes  freely  from 
one  to  the  other, 

(A)  The  processus  vaginalis  is  closed  in  the  inguinal  canal  while  its 
lower  portion  is  filled  with  serum, 

(c)  The  processus  vaginalis  is  closed  about  the  testis,  and  the  visceral 
faiyoF  of  the  tunica  vaginalis  is  fornied.     The  s4.-rum  accumulates  in  the 
Enpper  part  of  the  vaginal  process,  which  communicates  with  the  peri- 
toneal cavity. 

(tl)  The  vaginal  process  is  closed  in  the  inguinAl  canal  and  over  the 
I  |«etis;  llie  serum  accumulates  so  as  tu  form  one  or  more  sacs  between 
^^bfawe  two  points.     Inguinal  hernia  may  complicalo  this  form  of  hrdro- 
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Hydrocele  of  the  spermatic  cord  consists  in  a  general  teilema  of  the 
iDDcctiT*  tissue  of  the  cord,  or  in  tb<;  development  of  circu mxcrthed 
ejft*  in  this  connective  tissue. 

A  peculiar  form  of  hydrocele  is  produced  by  th«  accnmnlalion  of 
am  in  the  sac  of  an  inguinal  hernia,  from  which  the  intestine  has  be- 
come retracted. 

NI>KBltATOCKI.E. 

Cysts  containingspormatic  flnid  not  infreifuvntly  arise  from  the  epi- 
didymis or  from  the  rete  testis.  These  sometimes  acquire  a  large  aiu 
And  crowd  the  tnnica  vaginalis  before  them,  so  that  they  simulate  a  ca>l- 
toctioo  of  fluid  in  tlie  cavity  of  the  latter.  The  wall  of  the  cyst  may  be 
Ifaiod  with  cilinti^  or  with  fUttened  epithelium.  The  coulenu  arc  aomo- 
times  simply  serous,  but  more  frequently  »|M]esceut  and  contain  | 
numbers  of  spermatozoa, 

HJ!)(an>CBLX. 

Hiematocele  of  the  tunica  vaginalis  consisu  in  an  eflnsioD  of  bldid 
Into  the  cavity  of  this  sao.     It  may  be  produced  by  injury;  in  •onrry,  i 
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tho  hiemorrhagic  diitthesis;  or  it  may  complicate  a  pre-existing  hydrooel 
The  effused  bloot]  usually  soon  degeueratt'B,  and  we  find  the  eac  fill( 
with  a  browuish  fluid  or  a  thick,  gnimous  masB.  The  tunica  raginaj 
may  be  thickened.     The  testis  renminij  normal  or  is  atrophied. 

Etfusiou  ol  blood  into  the  loose  connective  tissue  of  the  acrotum 
often  called  extrnvaginal  h(emalocele. 

Heematocele  of  the  spermatic  cord  occurs  in  rare  cases  as  a  diffuat 
iuGltrution  of  blood  in  the  connective  tissue  of  the  cord.  Or  blood  ni4 
be  effused  into  a  hydrocele  of  the  cord. 


INFLAMMATION.  

Inflammation  of  the  testicles  may  be  caused  by  injuries,  exposure  i 
cold,  inflammation  of  the  urethra,  syphilis;  or  it  may  occur  in  purotitii 
The  testes,  epididymis,  or  tunica  albuginea  may  be  principally  involved 
Usually  only  one  testicle  is  inflamed,  sometimes  both.  The  infiammi 
tion  may  extend  to  the  vas  deferens.  The  inflammation  may  be  acuft 
or  chronic.  \ 

Acute  Orchiiis  is  most  frequent  iu  the  epididymis  and  tnuica  albugl 
iiea.  When  the  testis  is  involved,  the  organ  is  congested  and  iuGltrata 
with  serum  or  pus.  From  this  condition  it  may  return  to  the  norm; 
state,  or  small  abscesaea  may  form  which  may  be  absorbed,  c 
may  increase  in  size  so  as  to  involve  nearly  the  entire  organ.  They  md 
perforate  externally,  and  then  healing  may  occur  by  means  of  graimlatial 
tiaane;  or  extensive  gangrenous  destruction  of  the  scrotum  may  occm 
They  may  become  inclosed  in  a  fibrous  capsule,  and  the  conten  ts  dry  am 
become  cheesy  or  calcified,  and  so  persist  for  a  longtime.  The  acute  ii 
flammation  may  pass  over  into  the  chronic  form.  Acvle  epidittymiligi 
frequently  the  result  oF  gonorrh(»al  infection,  and  may  or  may  not  ) 
associated  with  inflammation  of  the  testis. 

The  products  of  inflammation  may  collect  in  varying  quantity  ii 
lumina  of  the  seminiferous  tubules,  and  in  the  ducts  of  the  epididymi%l 
and  the  epithelium  of  these  structures  may  degenerate. 

Chronic  Orchitis  occurs  as  a  sequel  of  acute  inflammation  or  as  a 
original  condition.  It  may  aflfect  the  testis,  the  epididymis,  or  the  sptaA 
matic  cord.  The  seminiferous  tubules  may  he  filled  with  desquamatedl 
and  degenerated  epithelium;  they  may  be  atrophied,  or  their  walle  m^i 
be  greatly  thickened  so  that  they  are  converted  into  dense  fibrous  oonlfc 
with  almost  or  quite  complete  obliteration  of  their  lumina.  There  i< 
usually  a  marked  increase  in  the  interstitial  tissue,  which  causes  atrophn 
of  the  tubules  (Fig,  198).  The  albuginea  may  be  greatly  thickeoeo 
In  some  cases,  the  testis  is  converted  into  amass  of  dense  connective  tissual 
in  which  but  little  trace  of  the  original  structure  can  be  made  out. 
new-formed  connective  tissue  may  become  calcified.    A  periorchitis  mq 
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lead  to  thickeniag  and  union  of  the  layers  of  the  tunica  vaginalis  testis. 
Abscesses  are  not  infrequent  in  connection  with  chronic  orchitis. 

Tubercular  Orchitis  may  occur  in  connection  with  tabercnlosis  of 
the  other  genito-urinary  organs  or  the  lungs,  in  acute  general  miliary 
tubercuioaie,  or  by  itself.  It  usually  begins  in  the  epididymis,  and  may 
extend  from  there  to  the  testis;  or  it  may  commence  in  the  testis  itself. 
The  uppcurances  which  the  testicles  present  when  the  scat  of  tliix  form 
of  inflammation  are  exceedingly  varied  nnd  difficult  of  interpretation. 
This  is  partly  due  to  the  complex  structure  of  the  organ,  partly  to  the 
varied  complicating  simple  inflammatory  changes  which  the  different 
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parts  of  the  tirgan  nndorgo  in  connection  with  Iho  s|u'i'iitl  luborrnlur  in- 
flammation, and  tlK>  im]Ki^^ibility  of  making  any  definite  mnr|>hologicat 
distinction  between  thoni.  Further  researehes  are  urgently  needed  in 
this  direction,  and  it  Ncems  jirolHtble  that  in  the  preitenee  or  ab»pncG  of 
the  tubercle  bacillus  we  nhall  find  the  needl^l  dilTerentiiiting  factor  be- 
tween various  inflammatory  prneeHiCit  whieh  are  at  present  (!n>uped 
nnder  the  general  heading  of  lulierenlmiis  testix. 

We  mav  flnd  in  the  lexticte  sni.-ill  eir<-umxeril>ol  mibsm-nnf  oelI«,  visible 
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to  the  naked  eye  as  whitish  epote,  which  are  aametimes  composed  ( 
smal!  spheroidal  cells  or  of  larger  polyhedral  or  Cusiform  or  round  celli 
These  occnr  in  the  walls  of  semiuiferoiie  tubules  and  blood-vessels  aa 
in  the  interstitial  tissue.  Sometiiiiee  associated  with  these  sroalU 
nodules,  and  sometimes  not,  we  find  larger,  irregular  yellowish  or  gr« 
cheesy  masses,  which  are  believed  by  many  to  be  formed  by  the  coofio 
ence  and  degeoeralion  of  the  smaller  nodules.  The  cheesy  masses  ma 
bi-cak  down  and  open  externally,  giving  rise  to  fiatnlte,  gangrenous  in 
flammatiou,  etc.  £Iimd-in-haud  with  this  nodular  formation  of  tissue 
which  is  disposed  to  degenerative  changes,  there  are  various  more  or  lea 
diffuse  alterations  of  the  parenchyma  and  interstitial  tissue  of  the  orgai 
which  must  not  be  overlooked,  and  which  often  constitute  a  moat  prom 
inent  and  important  factor  in  the  lesion.     The  interstitial  tissue  may  bi 


more  or  less  densely  and  diffusely  inSltrated  with  small  spheroidal  cellarl 
The  arteries  are  often  the  seat  of  obiiteratingendarteritis.  The  walls  oM 
the  seminiferous  tubules  may  be  very  much  thickened,  so  that  the  lum 
may  be  entirely  obliterated.  The  epithelinm  lining  the  tubules  may  bttjj 
fatty,  disintegrated,  and  peeled  off.  or  it  may  have  largely  disappeared.! 
The  lumen  of  the  tubules  may  be  filled  with  a  granular,  nucleated  massK 
which  in  transverse  sections  looks  like  a  giant  cell.  The  thickeneil  walli2 
of  the  tubules  may  be  infiltrated  with  small  spheroidal  cells,  so  that  ths] 
underlying  stroma  is  scarcely  visible.  When  this  occurs  in  conneotioa] 
with  a  similar  infiltration  of  the  interstitial  tissue  and  the  formation  a 
giant  cells  in  the  lumtna,  we  have  structures  which  present  the  greates 
resemblance  to  some  forms  of  tubercle  granula  (Fig.  199). 
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Tnbereular  inflHmmation  may  extend  Trom  tlie  teatiR  to  tho  vas  ile> 
terens,  veaiculffi  seminalcs,  and  prostate.' 

S^phililie  Orchitis. — This  may  occur  in  tlic  form  of  a  diffuse  new 
formation  of  counootivo  tissue,  which  may  ocxinr  in  some  particular  part 
of  the  organ  or  bo  widely  distributed  through  it,  and  by  reason  of  which 
the  or^n  bccomcK  den$o  and  firm.  Morphologically,  there  is  no  differ- 
ence between  this  form  of  orchitis  and  chronic  indurative  orchitis  from 
other  causes.     It  may  occur  in  children  affected  with  congenital  syphilis. 

»nummata  may  form  in  connection  with  the  intersrilial  induration. 
Th««e  may  disappear,  leaving  irregular  cicatrices. 
I  Tl'MOKS. 

I  Fihrovm  occurs  in  the  form  of  small  dendritic  or  polypoid  growths 
^  tho  visceral  layer  of  the  tunica  vaginalis.  Those  somotimos  become 
free,  and  are  found  in  the  ssc,  usually  in  connection  with  hydrocele. 
Small  nodular  fibromata  occasionally  occur  in  the  albugiuca  and  in  the 
speriuatic  cord. 

t.ipamitta,  <-ither  pure  or  in  comhiuation  with  myxoma  and  sarcoma, 
may  arise  from  the  connective  tissue  of  the  s|)ermatic  cord,  or  from  th« 
tunica  albuginen. 

Ckondromit,  sometimes  in  a  pure  form,  but  more  fretinently  combined 
with  myxoma  and  sarcoma,  occur  iu  the  tcstiolss,  and  may  attain  a  large 
•iu.     Otteotna  has  bven  described. 

Sarcomata  occur  in  the  testes  and  epididymis,  most  frequently  in  (he 
former.  They  present  the  greatest  variety  in  stniclurc.  They  may  be 
composed  of  spheroidal  or  spindle-shapod  cells;  they  may  be  soft  or  con- 
tain  much  fibrous  tissue;  they  are  very  frvrjuentty  rumbinct)  with 
myxoma,  chondroma,  lijiuma,  etc.  Owing  to  tho  occlnsion  of  the  semi* 
niferons  tubules,  cysts  may  be  formed  in  these  sarcomata.  In  theto 
cysts  polypoid  growths  of  sarcomatous  titwne  may  ocoar  in  the  form  of 
iutracanalicular  growths.  Thus  the  so-^ialled  cf»to-»ttrcomalrt  of  the 
to«ticlo  are  formed.  The  walls  of  these  cysts  may  eoalmce,  eo  that  large, 
irregular  cavities  may  be  formed.  When  the  cysts  are  not  filled  by  ]wly- 
poid  outgrowths  from  their  walls,  they  may  contain  a  mucous,  serous, 
or  bloody  fluid,  or  masses  of  flattened  cells,  fat,  and  choleatcttriu.  The 
i^»ti  may  be  lined  with  cylindriual,  ciliated,  or  flatleued  c«IIsl. 

RhaMomtfomatn  have  beini  several  limesobscrTi-d,  fn>({ucntly  in  com- 
lation  with  cy«ls. 

Adftoifta  is  occasionally  found,  UHually  in  combination  with saruomM, 
carcinoma,  or  with  cyst  formation. 


■  For  the  htcrftlurr  of  tulicrrulnd*  or  Ibc  tattklc  caMunilt  W-iU»tti»,  "  Zdf  Kvaoi- 
r  luberciiiaii>n  E^rkmnkuo^n  iIm  Hodroi "    VIrvb    Arch..  Oil    M.  p   XH, 
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Carcinoma  of  the  testicle  is  commonly  of  the  soft  medullary  form, 
of  rapid  growth^  and  usually  primary.  It  may  commence  in  the  testis 
or  epididymis.  Usually  only  one  testicle  is  involyed.  Frequently  the 
entire  glandular  portion  of  the  organs  is  replaced  by  the  new  growth. 
The  albuginea  expands  with  the  growth  of  the  tumor,  and  may  continue 
to  inclose  it  even  when  of  large  size.  The  tissues  are  of  ten  very  vascular, 
and  hasmorrhages,  areas  of  softening,  fatty  and  mucous  degeneration  are 
frequent.  The  inguinal  and  lumbar  lymph  nodes  are  apt  to  become  in- 
volved, and  distant  metastasis  may  occur.  Rarely  the  growth  as- 
sumes a  scirrhous  form. 

Cysts, — Aside  from  the  above-mentioned  cysts  which  occur  in  con- 
nection with  tumors  and  spermatocele,  cysts  may  be  formed  from  per- 
sistent remnants  of  Miiller's  canal  in  the  epididymis,  or  from  obstruction 
of  the  seminiferous  tubules  or  ducts  by  inflammatory  products  or  tissue. 

Dermoid  Cysts  of  various  kinds  are  of  infrequent  occurrence,  and  are 
sometimes  quite  complex  in  character.  They  may  be  imbedded  in  the 
substance  of  the  gland.  Probably  some  of  the  above-mentioned  cystic 
rhabdomyoniata  belong  here. 

PARASITES. 

Echijiococcus  may  occur  in  the  testis  or  epididymis. 

THE  SEMINAL  VESICLES. 

The  seminal  vesicles  may  be  the  seat  of  acute  or  chronic  inflamma- 
tion, which  is  most  frequently  connected  with  inflammatory  changes  in 
adjacent  parts,  prostate,  urethra,  etc.  As  a  result  of  chronic  inflamma- 
tion, the  vesicles  may  be  atrophied,  or  they  may  be  greatly  dilated  as  a 
result  of  constriction  of  the  ducts. 

Tubercular  inflammation  is  usually  secondary.  Carcinoma  of  the 
rectum  or  other  gen i to- urinary  organs  may  secondarily  involve  the  semi- 
nal vesicles.  Small  concretions,  sometimes  containing  masses  of  sperma- 
tozoa, are  occasionally  found  in  the  seminal  vesicles. 

THE  PROSTATE. 

Hypertrophy  of  the  prostate  is  a  frequent  senile  change;  it  is  general 
or  partial. 

In  general  hypertrophy,  the  entire  organ  is  enlarged,  and  may  reach 
the  size  of  a  man's  fist.  The  enlargement  is  symmetrical,  or  is  most 
marked  in  one  half  or  in  the  so-called  middle  lobe.  The  organ  is  hard 
and  dense,  or  soft  or  alveolar,  containing  numerous  small  openings  from 
which  a  turbid  fluid  exudes.  These  different  appearances  depend  upon 
the  character  of  the  hypertrophy.  The  muscular  and  fibrous  tissue  alone 
may  be  increased,  which  is  most  common,  or  at  the  same  time  the  glan- 
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dalar  tissue,  or  the  glandular  tissue  alone.  In  the  latter  case,  the  lesion 
is  more  properly  an  adenoma.  The  increase  of  muscular  tissue  properly 
constitutes  a  myoma. 

In  partial  hypertrophy,  we  find  circumscribed  nodules  of  muscular 
tissue  or  of  muscular  and  glandular  tissue.  They  are  usually  situated 
at  the  periphery  of  the  organ  and  project  into  the  bladder.  They  may 
become  detached  from  the  prostate,  and  are  found  as  small,  movable 
tumors  beneath  the  mucous  membrane  of  the  bladder. 

Both  forms  of  hypertrophy  frequently  produce,  by  pressure,  reten- 
tion of  urine  and  changes  in  the  bladder. 

Atrophy  of  the  prostate  is  sometimes  seen  in  connection  with  atrophy 
of  the  testicles,  with  castration,  and'as  a  result  of  inflammation.  Some- 
times the  ducts  of  the  glandular  portion  are  enlarged,  or  there  may  l>e 
fibrous  degeneration  of  the  organ. 

INFLAMMATION. 

Inflammation  of  the  prostate  is  caused  by  gonorrhcra,  by  injuries,  or, 
more  rarely,  is  idiopathic.  It  may  run  an  acute  or  chronic  course.  The 
gland  may  after  a  time  return  to  its  normal  condition,  or  is  gradually 
converted  into  a  mass  of  fibrous  tissue  filled  with  abscesses.  The  ab- 
scesses may  perforate  into  the  bladder,  urethra,  vesicula?  stmiinales,  rec- 
tum, or  peritoneum.  Or  the  inflammation  may  extend  to  the  connec- 
tive tissue  of  the  scrotum  or  beneath  the  pelvic  peritoneum.  The  pus 
may  become  thickened  and  cheesy,  or  even  calcified. 

Tubercular  Inflammation  of  the  prostate  usually  accompanies  a  simi- 
lar lesion  of  some  of  the  other  genitourinary  organs,  and  is  rarely  of 
primary  occurrence.  Large  cheesy  masses  are  often  fornuMl,  which  may 
break  down  and  open  into  the  bladder  or  rectum. 

TUMORS. 

Adenoma  of  the  prostate  occurs  in  one  of  the  forms  of  hyjwrtrophy 
of  the  gland,  either  with  or  without  an  increase  in  the  fibro-musi*ular 
interstitial  tissue. 

Carcinoma  is  of  occasional  occurrence,  an<l  may  Ihj  primary  or 
secondary. 

CyatH  of  the  prostate  are  sometimes  found  either  as  a  result  of  <k»c1u- 
sion  of  the  ducts  by  hypertrophy  of  the  interstitial  tissue,  tumors,  t-tc, 
or  as  a  result  of  faulty  development. 

PARASITES. 

Echinococcus  of  the  prostate  has  been  des^*ribe<l,  but  is  nire. 

CONCRETIONS, 

Small  ovoidal  or  spheroidal  bodies  having  the  characters  of  corpora 
amylacea  are  of  very  frequent  occurrence  in  the  alveoli  of  the  j»rostate. 
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particularly  in  old  persons.  We  find  a  certain  number  of  them  in  tht 
prostate  of  nearly  all  old  men,  but  they  are  sometimes  present  in  great 
numbers.  Larger,  irregular  concretions,  apparently  formed  by  the  co- 
alescence or  growth  of  the  smaller  ones,  are  less  frequently  found,  and 
may  be  incrusted  with  lime  salts.  These  concretions  may  give  rise  tc 
ulceration  of  the  ducts  of  the  gland  or  to  interference  with  the  passage 
of  urine,  but  in  a  majority  of  cases  they  seem  to  be  of  little  or  no  prac- 
tical importance. 

THE    MALE    MAMMA 

There  may  be  an  abnormal  number  of  mammae.  In  boys,  at  about 
the  time  of  puberty,  the  mammaB  may  be  swollen  and  inflamed,  or  they 
may  secrete  milk  Oases  are  recorded  in  which  adult  males  possessed 
large  mammsB  which  secreted  milk.  The  breasts  may  be  enlarged  from 
an  increase  of  fat  or  of  connective  tissue. 

Cyiits  of  the  male  breast  are  not  very  infrequent.  Fibromnla,  sarco- 
mafa,  cysto- sarcomata y  myxomata,  and  various  forms  of  carcinoiyiaia  are 
recorded.^ 


'  For  literature  of  tumor  of  male  mai^ima,  see  GroM,  **  Tumors  of  the  Mammary 
Gland."  p.  237. 


DISTtTRBAKCBS   OF   CIRCULATION, 

fl;/l"r(e»iiii. — The  evidences  of  thia  conditioii  are  most  marked  to 
the  naked  aye  in  the  periosteum  and  marrow,  particularly  the  latler. 
It  should  be  remembered  that  the  color  of  the  marrow  varies  Coosiiler- 
ahl;  under  normal  i^ondittona,  depending  upon  age  and  situation.  lu 
the  bonen  of  the  foetus  and  new-born,  and  near  the  areas  of  ossification 
ill  the  young,  the  marrow  is  normally  red  in  color.  In  adults,  the  mar- 
row of  the  sternum,  vertebra!,  and  to  a  certain  degree  that  of  the  rihi«, 
pelvic  and  cranial  bones,  and  the  CMncellous  tissue  of  the  ends  of  iho 
long  bonea,  is  red  or  reddish  in  color.  But  must  of  the  marrow,  par- 
ticularly in  long  bones  of  the  extremities,  is  of  h  yellowish  color  from 
the  prL'i;«nce  of  fat  cells.  In  old  age  the  marrow  of  all  thi>  bones  is  apt 
to  become  pale,  and  to  assume  a  more  or  less  translucent  or  gelatinous 
appearance. 

Hyi>ervm]a  usually  occurs  as  an  accompaniment  of  inflammatory 
prooeswB  in  the  bone,  and,  when  marked,  the  periosteum  is  swullen  and 
red;  the  compact  bono  tissue  may  appear  of  a  pink  color,  while  the  mar- 
row, either  by  an  increase  in  the  amount  of  blood  or  absorption  of 
its  fat,  or  both,  may  be  of  a  uniform  dark-rod  color,  or  mottled  with  red 
and  rwlilish  yellow. 

Bmmorrkaijf. — This  may  bv  due  lo  wounds  and  injuries,  to  inRam* 
natory  and  necrotic  processes;  and  small  hwmorrhageH  often  accompany 
scurvy,  purpura,  hiemorrhagic  diathesis,  and  loukiemia,  Htpmorrfaa^es 
of  cousiderable  size  l>etween  the  periosteum  and  bone  may  lead  to  seri- 
0U8  oonse<iuenocii,  by  cutting  off  the  blood-supply  to  the  superficial  layers 
of  bone,  and  thus  inducing  iit-crosis;  but  when  not  in  contact  with  the 
air.  they  are  not  usually  of  serious  import,  since  they  are  readily  ali- 
aorbed.  The  smaller  hemorrhages  of  the  medulla  are  not  usually  of 
much  importance.     The  decomposition  of  the  extravasaU'd  blood  may 

iind  to  extensive  pigmentation  of  the  marrow. 
I  WOUNDS,   FKAtrrrRES,   AXI>  DULOCATIOWS. 

,    For  dotatls  of  the  varied  alterations  produced  under  these  oonditioa^ 
and  the  secondary  changes  involved  in  the  healing  procMt,  we  rafor  to 
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the  works  on  surgery.  It  may  be  stated  here,  however^  that  the  bealin 
of  fractures  occurs  by  the  formation  of  granulation  tissue  in  greater  o 
less  amount  about  the  seat  of  fracture,  and  the  direct  formation  of  bon 
under  the  influence  of  osteoblasts,  or  by  a  preliminary  formation  of  cai 
tilage  or  fibrous  tissue  and  the  gradual  conversion  of  this  into  bone  b 
metaplasia. 

INFLAMMATION. 

The  periosteum,  bone  tissue,  and  marrow  are  so  intimately  connect e( 
that  in  most  cases  they  all  share  to  a  greater  or  less  degree  in  the  patho 
logical  alterations  of  the  bones.  But  as  sometimes  one,  sometime) 
another  is  most  markedly  involved,  it  is  convenient  to  consider  sepa- 
rately here  the  inflammatory  changes  by  which  they  are  respectivelv 
affected. 

Periostitis. 

AVe  may  distinguish  several  varieties: 

1.  Simple  Acute  Periostitis. — This  form  is  apt  to  occur  in  children 
and  ill-nourislied  persons  from  comparatively  slight  injuries  or  from 
unknown  causes.  The  periosteum  is  thickened,  succulent,  congested, 
and  more  or  less  abundantly  infiltrated  with  leucocytes,  while  the  con- 
nective-tissue fibres  are  swollen.  The  periosteum  becomes  less  firmly 
adherent  to  the  bone,  and  the  cells  of  the  inner  layers  are  increased  in 
number.  This  variety  of  inflammation  may  terminate  in  the  disappear- 
ance of  the  new  elements  and  complete  resolution  ;  or  it  may  represent 
a  preliminary  stage  of  one  of  the  other  varieties  of  inflammation. 

2.  Suppurative  Periostitis  may  begin  as  a  simple  or  as  a  purulent 
inflammation.  The  pus  is  formed  in  the  inner  layers  of  the  periosteum, 
and  between  it  and  the  bono.  The  outer  layers  of  the  periosteum  may 
resist  for  a  long  time  the  suppurative  process.  The  accumulation  of  pus 
may  dissect  up  the  membrane  from  the  bone  and  leave  the  latter  bare. 
The  pus  tiuis  formed  may  remain  in  this  position  for  a  long  time,  may 
be  absorbed,  may  become  dry  and  cheesy,  or  may  burst  through  the  peri- 
osteum and  form  abscesses  in  the  soft  parts.  The  bone,  if  separated 
from  its  nutrient  membrane,  may  remain  unchanged,  but  more  fre- 
quently necrosis,  or  inflammation  of  the  bone  itself,  is  set  up.  Such  a 
periostitis  may  run  an  acute  or  a  chronic  course. 

Sometimes  suppurative  periostitis  takes  on  a  very  muUgnant  charac- 
ter. Pus  is  developed  not  only  beneath  but  in  the  periostenm,  forming 
abscesses  filled  with  foul  pus.  The  periosteum  breaks  down  into  a  gan- 
grenous foul-smelling  mass,  and  the  same  change  may  affect  the  neigh- 
boring soft  parts.  The  medulla  may  take  part  in  the  process  and  break 
down  into  a  purulent,  gangrenous  mass.  Haemorrhages  may  complicate 
the  process.  The  lymphatic  nodes  are  enlarged  and  swollen  ;  abscesses 
may  form  in  different  parts  of  the  body,  and  the  patient  may  die  with 
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jli«  aymptoms  of  septicemia.     The  pjrogeaic  cocci  ma;  be  found,  nnder 
•  condilione,  in  the  exudations  of  the  perioBteum  tut  well  as  in  the 
'  tneta«Uitie  abMsesses. 

3.  Fibroui  Perioftitis, — This  18  a  low,  chronic  form  of  inllammation, 
resulting  in  the  formation  of  new  connective  tissue  in  the  pcrioetenm, 
which  becomes  thtclcened  and  dense  und  ttnusiially  adherent  to  the  hone. 
It  may  be  the  result  of  necrosis,  chronic  arthritis,  chninic  ulcers  of  ad- 
jac«-nc  soft  jiarts.  etc.     It  may  follow  a  stniplc  uciit«  periostitis. 

4.  0»»ifyinij  PerioiililU  results  in  the  formation  of  new  bone  from 
thr*  inner  layers  uf  the  periosteum.  The  moiwea  of  new  formed  bone, 
called  o»lfopkifte»,  are  of  variable  shape.  They  may  form  a  thin,  velvet- 
like,  villous  layer;  or  they  are  little  8picula>;  or  they  form  larger,  rounded 
mttBiied,  or  a  thick,  uniform  layer,  extending  over  a  largu  part  of  n  bone. 
They  may  be  at  first  very  loosely  connected  irith  the  bone.  The  new 
bone  has  at  first  a  loose,  spongy  charncter.  It  is  formed  of  thin  plates 
of  bone  inclosing  large  cavities  filled  with  marrow.  Layers  of  compact 
bone  tissue  are  formed  from  the  medulla  <m  the  sides  of  the  original 
plates,  and  thns  the  mednllary  cavities  arc  gradnally  Ailed  np  with  bone. 
The  new  bone  may  thns  become  as  compact  or  even  denser  than  normal 
bono.  The  hyperoatosea  and  eioatoaea  thus  formed  may  remain  ibdefi- 
ait«Iy,  or  they  may  gradually  become  smaller  and  HuMlly  disappear  by 
■bforption. 

The  formation  of  new  bone  in  the  form  of  osteophytes,  or  in  denw 
masses  beneath  and  in  the  perioatenm.  occurs  as  a  result  of  the  came 
procexs  by  which  bone  tissue  is  normally  formed.  Certain  rather  large 
cells,  called  o«teo6la»t»,  which  are  formetl  along  the  hlood-vrswls.  poum-k 
the  power  of  depositing  osseons  basement  substance  about  themselves, 
mad  so  forming  hone.  Pathological  now  formation  of  bone  differs  frum 
tiie  normal  mainly  in  the  conditions  under  which  it  occurs.  The  blood- 
TMsels  around  which  the  pathological  hone  dcveloi>«,  which  grow  ont 
of  the  old  vessels,  as  in  the  formation  of  granulation  tissue,  are  irr»g- 
oliirly  arranged  and  subject  to  a  variety  of  abnormal  nutritive  and  me- 
ehsDicol  conditions,  so  that  the  new  bone  is  not  usnally  formed  in  a 
wries  of  dotinito  systems  of  lamellie,  but,  as  above  described,  in  a  series 
of  irrc|{ular  spiculie  or  masses.  Moreover,  as  will  be  seen  further  on, 
the  conditions  under  which  it  is  formed  being  liable  Ui  change,  and  il*elf 
Mrring  no  defliiite  puri>Dso  in  the  economy,  as  does  normal  bone,  patho- 
logual  now  bone  is  ufton  an  evanescent  structure.  The  details  of  its 
diMppoarance  will  be  considered  below. 

5.  StfpAtlilic  I'frioalilia. — Syphilitic  poisoning  may  give  rise  to 
ample,  purulent,  fibrous,  and  oAsifying  periostitis.  Or,  in  addition  to 
tbesc,  gummy  tumors  may  be  developed  in  the  periosteum.  The  boi» 
tiasue  is  usually  more  or  less  involved.     The  gtimnata  may  be  absorbed 
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or  undergo  cheesy  degeneration,  or  bo  converted  into  fibrons  tissue. 
tbey  may  suppurate. 

6,  Tubercular  ferionlilis. — In  badly  nourished  persons,  particoiai 
in  children  sufferiug  from  the  eo-called  scrofulous  diathesis  (soe  pa] 
306),  a  chronic  purulent  periostitis  ia  frequently  associated  with  the  iiL 
mation  of  miliary  tubercles.  Abscesses  are  apt  to  form  in  and  abo 
the  penosteum,  and  when  these  are  evacuated  granulation  tissue  mi 
develop,  iu  which  miliary  luhercles  are  formed.  In  these  tubercles  tl 
Bacillus  tuberculosis  maybe  found.  The  bone  is  apt  to  be  involved  to 
greater  or  less  extent  iu  the  form  of  inflammatory  changea  or  curies. 

Osifitii. 
Inflammation  in  bone  tissue  is  dependent  upon  the  aamo  general  cot 


ditious  and  presents  essentially  the  same  series  of  phi 
matiou  In  other  kinds  of  coanective  tissue.  But  it  is  variously  moilifie 
in  detail  by  the  i>eculiar  dense  and  unyielding  character  of  the  bas« 
ment  substance,  and  by  certain  peculiarities  ot  the  blood-supply  and  tb 
nutritive  conditions  under  which  the  cells  are  placed.  In  simple  ezada 
live  inflammation,  the  same  series  of  phenomena  occur  in  connection  witi 
the  h I ood- vessels,  resulting  in  the  production  of  serum,  fibrin,  and  pua, 
as  in  other  tissues;  but  the  extent  to  which  these  changes  can  occur  i 
limited,  and  constantly  associated  with  striking  alterations  in  the  base 
ment  substance.  It  ia  these  secondary  alterations  iu  the  basement  sub 
stance  which  lend  to  inflammations  of  the  bone  their  most  pcculisi 
characters,  and  in  the  prominence  which  these  assume  the  fnndameatal 
alterations  are  often  overlooked.  The  most  common  of  these  secondary 
alterations  are  the  absorption  of  the  hard  basement  substance  of  the  bona 
and  its  replacement  by,  orconversioninto,  young  cellular  forms  of  fibrillar 
connective  tissue  or  marrow  tissue,  and  the  new  formation,  in  more  or 
less  atypical  manner,  of  new  bone.  As  a  result  of  these  changes,  lbs 
bones  in  simple  inflammation  undergo  alterations  eiclier  in  the  directiou 
of  greater  vascularity  and  increase  of  the  spaces  filled  with  grannlatioa 
or  marrow  tissue,  and  eo  become  more  porous  and  less  compact  at  th»i 
expense  of  the  dense  basement  substance;  or  they  undergo  alterations> 
in  the  direction  of  an  increase  in  density  at  the  expense  of  new-formed 
or  pre-existing  marrow  spaces.  Or,  as  is  frequently  the  case,  both  seriet 
of  changes  occur  either  simultaneously  in  diflrerent  regions, 
one  another,  or  are  variously  associated  together.  Very  frequently  one 
or  the  other  of  the  opposing  forms  of  alteration  predominate,  or  one  mxj 
occur  to  the  exclusion  of  the  other,  and  we  thus  have  two  promiueni 
forms  of  inflammation,  which  are  called  rarefying  osttith  or  osleo-poroaU, 
and  condensing  osieilis  OT  osteo-sclerosis.  The  exact  nature  of  the  condi- 
tions under  which  iu  one  case  the  bones  become  more,  in  another  le« 
dense,  we  do  not  understand. 
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It)  addition  to  these  phaeee  oC  iuflammatioii  in  bone,  tind  in  freijuent 
ami  varied  association  witii  them,  tliere  iire  itltcrationB  leudiDg  to  douth 
and  destruction  of  bone  tissue  in  ^ruutirr  or  less  amount,  wbich  we  call 
cari$4  and  nfcrosii,  and  also  tntiammatory  changea,  more  or  less  ch^rac 
temtic,  dne  to  the  influence  of  peculiar  specific  agencies,  audi  as  the 
nj'philiiic  and  tnbercnlous  infection,  and  we  thus  rucognize  lubrrrtiliir 
and  gyphililic  osteitis.  Again,  the  [irnduction  of  jins  i»  so  prominent  a 
fraturf>  in  some  oaEea  as  to  represent  a  ptirulfnt  phase  of  the  influmma- 
tory  process.  Finally,  any  of  these  torais,  and  commonlyseveralof  them 
at  once,  are  variously  associated  with  more  or  leas  marked  inflammatory 
or  degenerative  alterations  of  the  fteriosteum  on  the  one  hand,  or  the 
marrow  tissue  on  the  other,  or  of  both  combined. 

Rarefying  Ontfitis com'isla  eseentiallyin  the  formation  in  the  inarroiv 


> 


^Bftvursian  canals,  or  btmeath  the  fwriosteum,  of  new,  very  collu- 
ruid  rucular  tissue,  resembling  granulation  or  young  marrow  tissue, 
iin  connection  with  which,  or  under  whose  tnHttence,  the  basement  sub- 
•tanccof  the  bone  is  absorbed.  The  absorption  of  the  bono  occurs  chiefly 
in  the  same  way  in  which  the  bone  is  absorbed  in  normal  growth,  namely, 
under  the  influence  of  oertain  large  cells,  called  oilfocla»ts,  which  are 
grtiuped  around  the  blood  vessels.  If  we  examine  a  thin  section  of  bon« 
which  :»  undergoing  absorption  (Fig.  ittl),  we  find  the  edges  of  the  boDC 
which  border  on  the  vascular  surfaces  irregularly  indented  by  deep  or 
•balluw  depressions,  sometimes  simple,  sometimes  quite  complex.  Thf«e 
are  called  Ifowship't  titeuna  and  are  usually  filled  or  lined  by  hu'ger  and 
smaller  granular,  frequently  multinnclear  cells — the  so-called  astrofliuln. 
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In  tlie  larger  lacuuce  there  may  be  gran  illation  ti'ggne  with  loops 
blood-voaaeis,  with  or  without  cells  which  have  the  morphological  chi 
actera  of  osteoclasts.  Uuder  the  influence  of  these  pecuhar  cells,  or 
the  new  vascular  tissue,  the  bone  is  gradually  absorbed.  In  other  ca 
we  fiud  irregular  branchiog  channels  through  the  boue  across  the  lam 
Ise,  which  appear  to  be  due  to  the  enlargement  aud  coHleacence  of  ( 
laciinte  and  canaiiculi,  without  the  direct  influence  of  blood-vesseli 
other  cells  than  the  fixed  cells  of  the  bone.  The  tissue  which  repl« 
the  absorbed  bone  may  be  very  rich  in  small  spheroidal  cells,  or  it  m 
be  more  or  less  fibrillar.  As  a  result  of  this  process,  irregular  isleu 
bone  tissue  may  be  entirely  separated  from  adjacent  bone  and  sarround 
by  a  more  or  leas  fibrillar  Tascular  tissue:  this  is  most  apt  to  occur  int 
cancellous  tissue.  Or  the  originally  compact  boue  may  become  travel* 
by  a  series  ot  larger  and  smaller  irregular  branching,  communicatn 
channels  with  ragged  walls.  These  progreseive  alterations  may  cm 
aud  be  succeeded  by  a  uew  formation  of  bone  along  the  edges  of  | 
channels  or  cavities:  it  may  result  in  necrotic  changes;  the  vasctl 
changes  may  become  prominent,  and  suppuration  ensue. 

Rarefying  osteitis  may  occur  as  an  idiopathic  disfaso  from  tinknoi 
causes;  it  is  often  associated  witli  the  scrofulous  diathesis,  with  dieea 
of  the  joints,  with  fractures  or  other  injuries  to  the  bone;  it  often  fofl 
a  predominant  feature  in  tubercular  inflammaliou  of  the  bones,  etc. 
is  chiefly  by  a  rarefying  osteitis  that  bone  tissue  is  eroded  and  deetroj 
in  the  vicinity  of  tumors,  aueurisms,  etc.,  which  exert  pressure  on  i 
bones.  By  the  same  process,  the  sharp  ends  of  fractured  bones  may 
rounded  off  as  healing  proceeds.  l| 

When  this  form  of  inflammation  occurs  in  cancellous  bone  tL 
the  marrow  is  red  or  gelatinous,  and  the  bony  septa  may  disappear  a1 
gether,  so  that,  in  extreme  cases,  we  may  have,  instead  of  cancelli 
bone,  a  masa  of  granulation  tissue.  When  the  disease 
articular  extremity  of  a  bone,  the  granulating  medulla  may  send  11 
offshoots  through  the  articular  cartilage.  These  may  become  fnsed 
getlier,  and  inflammation  of  the  joint  follow.  The  walk  of  the  all 
of  the  long  bones  may  be  converted  into  spongy  tissue.  If.  as  is  st 
times  the  case,  an  ossifying  periostitis  occurs  at  the  same  time, 
boue  is  thickened  but  spongy;  or  sometimes  there  are  concentric  Uj 
of  compact  boue  tissue,  separated  by  rarefied  bone. 

CoHdensing  Osleilis  (Oateo-Sclerosis). — -This  lesion  is  cbaractei 
by  the  new  formation  ot  bone  in  the  walls  of  the  marrow  cavit 
Haversian  canals.  The  bone  is  formed  under  the  influence  of  the  I 
vessels  aud  osteoblasts,  as  in  normal  bone  formation,  but  with  less 
larity.  It  may  result  in  the  conversion  of  cancellous  tissue  into 
pact  bone,  in  the  filling-up  of  the  medullary  cavity  of  long  bones 
more  or  less  dense  bone  tissue.     The  compact  bone,  owing  to  the  fiUilj 


of  iU  HavcKJun  catiula,  may  become  very  dense  and  ivory-like.  When 
th«  mc'lulittry  cavities  of  long  bonea  are  involved,  theyollow  marrow  ia 
converted  into  red  marrow  by  the  absorption  of  fat  and  iiicroaaed  vaacu- 
larity.     It  i>  frequently  associated  with  ossifying  periostitis. 

It  very  frequently  follows  rarefying  o^teicia,  und  under  the  micro- 
scope we  can  then  often  see  the  Howship's  lacunte  resulting  from  the 
original  abitorptiuQ  process  filled  and  covered  in  with  new  bone  lamellfe 
(Fig.  -iOl).  It  is  apt  to  occur  in  connection  with  necrosis  or  ttume 
chronic  iuflaiiimatioii  of  adjacent  soft  parts,  but  it  is  sometimes  jdio- 
julhin  or  occurs  under  unknown  conditions. 

J^uppuratire  Ostfitia  (Abscess  of  Bone). — This  process  occurs  usu- 
ally in  the  ends  of  the  long  bones.  It  begins  wilh  a  rarefying  osteitis. 
■  The  tncdnlla  undergoDs  actual  suppuratiuu,  the  bone  tissue  is  destroyed, 
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mi  a  ciraumscrihed  cavity  is  formed  in  the  lionv,  filled  with  pus  and 
lined  with  gntuulaiion  tissue. 

Lv8«  frequently,  absoonses  are  formed  in  the  abaft  of  a  long  bone  by 
u  circuTDscrilwd  suppuration  of  the  medulla.  Them  ab«cesM<s  usually 
oJ:cur  in  old  people.  They  last  for  many  yeara,  have  little  tendency  to 
perforation,  may  gradually  enlarge  and  be  acoomjianied  by  an  owity- 
ing  ]>erio«titis,  so  that  the  bone  it  cipand«Kl.  Very  rarely  acute  soppa- 
nttive  osteitis,  with  rapid  formation  of  an  abeccaa.  and  perforation,  has 
Iwen  observed. 

In  some  cases,  instead  of  abscess,  there  may  be  a  diQusft  infiUratioD 
with  pus  of  llif  UaviTitian  canals  or  the  spaces  fomed  'by  rarefying 
osteitis. 
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Tubercular  Osleilis  ie  essentially  »  rarefying  osteitis  aseooiated  wit 
the  formation  of  tnbercle  tissue  and  cheesy  defeneration.  Tlie  tahti 
cles  lire  sometiniea  small,  scattered,  and  miliary  In  form  {see  Fig.  H>Z] 
sometimes  tliey  unite  to  form  larger  ami  smaller  masses.  There  ma 
be  extensive  involvement  of  the  medulla.  There  may  be  much  simpl 
granulation  tissue  or  the  formation  of  abscess  associated  with  the  pn 
cess.  Condensing  osteitis  and  uecrosis  are  not  infrequently  present 
Tubercular  osteitis  is  often  itssociated  with  tubercular  inflammation  a 
the  joints.  It  is  most  apt  to  occur  in  eancellous  bone  tiasne,  audi 
most  common  in  the  bodies  of  the  vertebrae  and  in  the  carpal  and  tarsa 
bones.  Tubercle  bacilli  may  bo  found  in  the  tubercular  masses,  some 
times  in  considerable  numbers. 
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Syphilitic  Osteiiiti. — The  syphilitic  poison  may  indnce  one  of  thi 
above-mentioned  varieties  of  osteitis,  or  it  may  produce  gnmmy  tnmon 
Tlio  gummatous  osteitis  usually  commences  in  the  perioatenm,  vhicA 
becomes  thickened  and  infiltrated  with  cells,  so  that  there  may  be  a  cip 
cnmscribed  thickening  of  the  periosteum,  wither  without  distinct  gnnt- 
mata.  The  vessels  which  extend  from  the  periosteum  into  the  bout 
become  surrounded  by  new  cellnlar  tissue,  which  causes  an  enlargement 
of  the  canals.  At  this  stage,  if  we  strip  o9  the  periostenm,  we  drag  widi 
it  the  vessels  surrounded  by  the  new  cell  growth,  leaving  tlie  bones  \» 
neath  with  numerous  smal!  perforations  extending  inward.  As  the  di* 
ease  progresses,  the  gummatous  tissue  around  the  veesels  continues  b 
increase,  and  the  channels  in  the  bone  enlarge  by  a  rarefyitig  osteiti^ 
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i  ooHlmce,  forming  Inrge,  irregular  defects  Blled  witli  giimmntous  tis- 
'.  In  Iheee  ma«deB  of  new  tissue  cheesy  degeneration  and  the  forma- 
tion of  fibrous  tissue  occur,  giving  them  the  characteristic  appearance. 
In  the  vicinity  of  these  gutnma-Glled  Bpuces  a  coudeusiiig  oateitis  may 
occur,  both  in  the  substance  uf  the  bone  and  on  the  surface  in  the  form 
of  osteophytes,  so  that  the  opening  in  the  bone  may  bo  eurrounded  by  an 
elevated,  irrngular  ring  of  bone  tissue.  All  this  may  occnr  beneath  the 
nninvolved  skin,  or  tlie  skin  may  participate  bya  suppurative  iuflamnia- 
lion,  resulting  in  ulceration.  These  processes  may  Iw  circuniscribt>d  or 
inTolve  a  large  part  of  a  bone.  It  is  not  infrequently  associated  with 
necrosis  of  larger  and  smaller  portion'^  of  bono.  The  gummatons  tissue 
may  be  absorbed  and  its  place  be  more  or  leas  filled  with  fibrons  tisane. 
Syphilitic  osteitis  la  most  freqaeut  in  the  cranial  bones,  but  may  occur 
elsewhere,  us  in  the  sternum,  clavicle,  tibia  and  tibula,  the  ribs,  etc. 

Con(finilal  Syphilit. — The  bones  of  young  children  in  this  condition 
may  occiuionnlly  show  increased  density  or  evidences  of  periostitis,  or 
irregular  thickenings,  particularly  of  the  skull.  The  researches  of  Weg- 
ner,'  whi.'h  have  been  frequently  confirmed  by  other  observers,  have 
■bown  that  exceedingly  characteristic  chaiigee  very  uniformly  occur  in 
the  long  l>ones  in  still-born  or  young  children  who  arc  the  victims  of 
heniditary  syphilis.  These  changes  arc  found  for  the  most  part  along 
the  border  sone  between  the  epiphysis  and  diaphyaia.  It  will  be  remem- 
bered that,  in  normal  ossification  of  the  long  bones,  the  border  lino  be- 
twcen  the  calcification  und  ossification  zones  is  narrow,  sharply  defined, 
and  straight,  or  gently  and  evenly  curved.  In  the  syphilitic  bones,  on 
the  contrary,  this  line  is  broader,  uneven,  and  prcsonts  various  modifica- 
tioiu.  depending  upon  the  stage  of  the  disease.  Wegner  distingiiinhea 
three  prominent  stages,  which,  however,  merge  into  one  another,  so  that 
all  intermediate  forms  may  he  seen.  In  the  tirst  stage  there  may  hv 
eeen,  between  the  cartilage  and  the  now-formed  spongy  bono,  a  white  or 
reddish-white  none  about  two  mm.  in  breadth,  with  very  irregular 
borders  consisting  of  calcified  cartilage,  In  whicli  the  linear  gron|H  of 
oartilago  cells  are  more  abundant  than  normal.  In  the  wcond  «Uge, 
the  calcified  zone,  still  containing  an  nnnsual  number  of  cartilage  colls, 
i«  broader  and  still  more  irregular  and  less  sharply  outlined  against  the 
oasifloation  zone.  The  curtilage  just  beyond  it  is  softer  and  almost 
gelatinous,  and  may  contain  numerous  blood- vesoe Is,  islets  of  ronneelive 
tiame  or  of  calcification,  or  irrt'gular  oeeifloation.  In  the  thinl  stage, 
the  bone  may  bo  pouched  out  at  the  «ides  around  the  omiRcation  and 
oslciflntion  zones,  and  the  perichondrium  and  perinsteum  rhtckened. 
The  whitish,  irregular  calcified  zoue  is  hard  and  friable,  lietween  this 
and  the  new-formed  bone  there   is  an    irregular,  soft,  gt«y  or  grayioh- 
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yellow  zone  from  two  to  four  mm.  in  tliiokDeGG,  which  forme  a  looeei 
readily  sepamted  counecttoa  between  the  cartilage  and  the  diaphysis, 
The  white  friable  zone  consiBts  mainly  of  irregular  rows  of  d^enerat«j 
and  distorted  cartilage  cells  lying  in  a  caleitied  basement  substance,  ol 
irregular  masges  of  atypical  bone  tissue,  and  of  blood-vessels  surrounded 
by  Tarinu  sly  shaped  cells.  The  soft  zone  consists  of  more  or  lees  vasculai 
tissue  with  homogeneous  basement  substance,  aud  round  and  spindle- 
shaped  cells.  This  soft  zone  is  not  sharply  outlined  against  the  adjoin- 
ing  new-formed  spongy  bone,  which,  instead  of  consisting  of  the  normal 
marraw  spaces  with  bony  lamellfe  between  them,  is  largely  composed  of 
granulation  tissue. 

Different  stages  of  this  faulty  development  may  be  seen  in  differenl 
bones  in  the  same  individual.  According  to  Wegner,  the  lesion  is  usnall| 
most  advanced  in  the  lower  end  of  the  femur,  then  in  the  lower  ends  o( 
the  leg  bones  and  of  the  forearm,  then  in  the  upper  ends  of  the  tibia^ 
femur,  and  fibula. 

Not  infrequently  there  is  fatty  degeneration  of  the  marrow  cells  an^ 
blood-vessels,  giving  the  marrow  a  red  dish -ye  How  color.  These  altera 
lions  of  the  bones  may  occur,  not  only  in  children  who  have  gummata 
in  other  parts  of  the  body,  but  also  in  those  iu  which  other  evidences  a^ 
syphilitic  poisouing  are  absent.  So  uniform  is  their  occurren 
presence  alone  suffices  for  the  establishment  of  a  diagnosis. 

0STEOMYELIT18. 

fu  most  of  the  inflammatory  processes  which  alTect  the  bones,  t1 
medulla  has  an  important  share,  so  that  many  conditions  described 
osteitis  are  really  osteomyelitis.  It  ia  customary,  however,  to  resen 
the  latter  name  for  those  cases  in  which  the  medulla  is  primarily 
chiefly  involved.  Using  the  word  in  this  sense,  we  may  distingnish 
,  so-called  idiopathic  and  a  Iraumatic  osleomi/eUtis. 

Idiopathic  Oaleomjfelitis. — Atthecommencemenlof  this  disease,  which 
usually  begins  in  the  shaft  of  one  of  the  long  bones,  there  is  bypcnemia 
and  oedema  of  the  medulla,  so  that  if  the  bone  be  opened  the  marrow  ia 
soft  and  of  a  dark-red  color.  A  diffuse  suppuration  now  rapidly  ensiiee, 
and  the  marrow  becomes  sti'caked  or  mottled  with  gray.  Occasionally, 
though  not  often,  larger  and  smaller  abscesses  may  form  in  the  marrow. 
The  inflammatory  areas  may  be  circumscribed  and  scattered  ;  or,  in  tha 
more  malignant  cases,  the  entire  marrow  may  become  rapidly  involved. 
The  cancellous  tissue  of  one  or  both  of  the  epiphyses  usually  become! 
involved.  The  disease,  however,  is  not  commonly  confined  to  the  me- 
dullary spaces.  The  periosteum  becomes  anieroatous  and  ioflltrated  with 
pus,  and  the  surrounding  soft  parts  may  become  the  seat  of  intense  in-. 
flammatory  changes.  Abscesses  of  the  periosteum  or  surrounding  tissuei 
are  apt  to  form.    As  a  result  of  these  changes,  necrosis  of  greater  or  leas 
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portions  of  the  bone  may  ensue.  The  medullary  cavity  may  become  en- 
larged as  pus  accumulates,  and  the  wall  of  the  bone  may  be  broken 
through,  permitting  the  discharge  of  pus  outward.  Sometimes  several 
bones  may  be  involved  at  once.  Secondary  involvement  of  the  joints  is 
very  frequent.  There  may  be  only  a  serous  or  purulent  exudation  ;  or 
the  acute  and  destruct've  inflammatory  process  may  extend  to  the  joint 
and  produce  extensive  alterations.  In  young  persons,  the  epiphyses  very 
frequently  become  separated  from  the  shaft  by  the  destruction  of  the 
cartilage  which  binds  them  together. 

In  the  severer  cases,  which  are  often  denominated,  par  excelletice, 
malignant  ostoomyeliti!*,  the  changes  maybe  very  rapid  and  destructive. 
The  medulla  becomes  broken  down  and  gangrenous ;  the  joints  are  soon 
involved;  large  portions  of  the  bone,  sometimes  the  whole  shaft,  necrose; 
the  periosteum  and  surrounding  parts  become  gangrenous ;  the  veins 
contain  thrombi,  and  pyaemic  infarctions  and  abscesses  may  form  in 
various  parts  of  the  body. 

These  lesions  are,  in  the  large  majority  of  rases,  at  least  due  to  the 
presence  and  action  of  the  pyogenic  cocci,  the  Staphylococcus  pj'DgeufS 
and  the  Streptococcus  jiyogenes,  and  in  many  of  its  forms  may  Ik?  regarded 
a8  one  of  the  phases  of  pyaemia. 

Traumatic  Osfieomt/elitis. — This  form  of  inilammati<»n  may  br  the 
result  of  fracture,  amputation,  etc.  It  consists  esscntiuily  in  a  mon*  or 
less  diffuse  suppurative  inflammation  of  the  marrow,  variously  aHs<M*iat4*d, 
depending  upon  the  intensity  and  causi*  of  the  disiiusc.  with  niMTosit^, 
gangrene,  ]>eriostitis.  etc.  In  its  mon*  intense  and  (instructive  forms,  its 
lesions  are  similar  to  those  <»f  spontaneous  ostcdrnyelifis.  Similar  bar- 
teria  are  found  in  the  inflanimatorv  foci,  and  metastatic  |»va*niic  ahHcri.seM 
may  be  formed  in  <»ther  parts  <»f  tht»  ImmIv. 

The  distinction,  then.  )M>twcen  the  «io-calleil  .•^pontanemir*  (»r  idio- 
pathic infectious  osteomyelitis  and  trainnatir  infcctiiHiH  nr4!e«ini\i'lilifi  is 
a  su]>erticial  one.  de(>endent  lar<;ely  up(»n  the  p-neml  nuinniT  in  whii'h 
the  |>athogenic  bacteria  gainaeecris  to  the  body.' 

In  the  more  clironic  forms  of  oNteoinyclitix.  thfre  m  apt  lo  Im*  more  or 
Ies4  ossifying  )»eriostitis  and  osteo-sijeioHiH,  ami  ti>*iiiiii-  iii,i\  form  in  the 
bone,  througli  whi<'ii  tli«'  exudations  are  ili-rliiit;reil. 

By  necn»sis  we  undts'-tand  the  ilialli  nf  n  liii),'ii  m  '•in.illi'i  poilioti  of 
)M)ne.  This  condition  i-  infliit-i'd  t»\  iiiunf*  Mlit-h  id  pir.f  i In-  iM»ne  of 
tis  pro|>er  vascular -supply  from  tiie  pi-tio-li  um  mel  nitilullii  .Snppiiru- 
tive   (leriostitis,  ri-te'imyclifi".  and  ofli-iiM.  iniiimittM     m  imialion  of  llm 
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periosteum,  ulcers  of  neighboring  soft  parts,  emboli,  the  action  of  phoc 
phorus  vapor,  and  diseases,  like  typhus,  which  diminish  the  vitaiit} 
may  cause  necrosis.  Necrosis  is  a  pure  form  of  gangrene,  differing  fror 
gangrene  of  soft  parts  in  that  the  dead  bone  has  at  first,  and  may  retail 
for  a  long  time,  the  general  outward  characters  of  normal  bone;  whil 
in  dead  soft  parts  the  phenomena  of  decomposition,  under  the  influenc 
of  bacteria,  rapidly  ensue,  inducing  marked  complicating  appearance 
in  the  dead  tissue. 

When  a  portion  of  bone  has  died,  an  inflammation  is  set  up  at  th< 
dividing  line  between  the  dead  and  living  bone.  This  inflammation  hat 
the  characters  of  a  rarefying  osteitis  (see  above),  and  finally  separates  the 
dead  from  the  living  bone.  The  dead  bone,  or  sequestrum,  may  remain 
smooth  and  unaltered,  or  it  may  be  eroded  by  the  influence  of  surround- 
ing pus  or  granulation  tissue  or  osteoclasts.  In  this  way,  it  is  possible 
for  the  sequestrum,  if  it  be  small,  to  be  entirely  absorbed.  More  fre- 
quently there  is  a  production  of  new  bone  around  the  sequestrum,  either 
beneath  the  periosteum  or  in  the  substance  of  the  bone,  and  this  becomes 
lined  with  granulation  tissue,  from  which  pus  may  continue  to  be 
formed,  bathing  the  sequestrum. 

Necrosis  may  involve  the  superficial  layers,  or  the  entire  thickness  of 
the  wall  of  a  long  bone,  or  only  the  spongy  tissue  and  inner  layers  of  the 
wall,  or  an  entire  bone,  or  a  number  of  different  portions  of  the  same 
bone,  but  it  is  most  apt  to  occur  in  compact  bone. 

The  death  and  separation  of  the  bone  are  very  soon  followed  by  the 
growth  of  new  bone  to  repair  the  loss.  The  periosteum,  the  medulla, 
and  the  surrounding  soft  tissues  may  all  take  part  in  this  new  growth. 
The  new  bone  is  usually  irregular,  rough,  perforated  with  openings, 
through  which  pus  formed  around  the  sequestrum  may  be  discharged. 
If  the  sequestrum  be  removed,  healing  may  occur  by  the  formation  of 
new  bone;  but  the  bone  is  usually  more  or  less  distorted  by  the  irregular 
new  ossification. 

Phofiphorus  Necrosis. — Under  the  influence  of  phosphorus  vapor, 
periostitis  and  osteitis,  particularly  of  the  jaw,  are  apt  to  occur,  which 
usually  lead  to  more  or  less  extensive  necrosis,  usually  associated  with 
prolonged  and  often  extensive  suppuration. 

CARIES. 

Ci;ries  of  bone  is  essentially  an  ulcerative  osteitis,  resulting  in  pro- 
gressive molecular  destruction  of  the  bone  tissue.  It  differs  from  necro- 
ss  in  tliat»  in  the  latter,  larger  and  smaller  masses  of  bone  die.  while  in 
caries  the  destruction  is  molecular  and  gradual.  It  may  occur  in  con- 
nection with  any  form  of  osteitis,  with  periostitis  and  osteomyelitis,  or 
it  may  be  secondary  to  inflammatory  or  destructive  processes  in  the 
joints  or  adjacent  soft  parts.     The  depressed  surfaces  of  bones  in  which 
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caries  iA  progrcssinfi^  are  rough  and  more  or  less  finely  jagged,  and  may 
be  covered  with  granulations.  The  minute  changes  by  which  ulceration 
and  destruction  of  the  bone  are  produced  in  caries  are  somewhat  analo- 
gous with  those  in  rarefying  osteitis,  but  there  are  marked  degenerative 
changes  in  the  bone  cells,  which  may  become  fatty  or  converted  into  a 
granular  material.  Moreover,  the  basement  substance  of  the  bone,  in- 
stead of  being  absorbed,  may  disintegrate,  with  the  formation  of  larger 
and  smaller  masses  of  detritus.  Sometimes  the  lime  salts  arc  removed 
from  the  basement  substance,  which  is  converted  into  atypical  fibrillar 
tissue  and  fatty  and  granular  detritus.  Very  extensive  suppurations  and 
necrosis  muv  be  associated  with  caries. 

Long-continued  caries,  especially  in  badly  nourished  individuals,  is 
apt  to  become  complicated  with  tubercular  inflammation. 

There  is  very  little  tendency  to  spontaneous  healing  in  caries,  but  it 
may  occur,  and  the  defects  produced  may  be  more  or  less  su])plied  by 
means  of  new-formed  bone. 

KACIIITI^    (rickets). 

Sickets  is  a  disease  affecting  the  development  of  bone,  preventing  its 
pro{>er  ossification.  The  disease  usually  occurs  durin*;:  the  first  two 
years  of  life,  but  may  be  congenital,  or  may  occur  as  late  as  the  twelfth 
vcar. 

The  physiol();ri^;al  growth  of  bones  depends  upon  three  conditions. 
They  grow  in  length  by  the  production  of  bone  in  the  cartilage  between 
the  epiphysis  and  diaphysis;  in  thickness,  by  the  growth  of  bone  from 
the  inner  layers  of  the  periosteum.  At  the  same  time  the  medullary 
canal  is  enlarged,  in  proportion  to  the  growth  of  the  bone,  by  the  disai)- 
pearance  of  the  inner  layers  of  bone. 

In  rickets,  these  three  conditions  are  abnormaDv  atlected.  The  oar- 
tilaginous  and  subperiosteal  cell  growth,  which  precedes  ossi Heat  ion,  goes 
on  with  increased  rapidity  and  exuberance,  and  in  an  irregular  manner, 
lK)th  between  the  epiphyses  and  diaphyses,  and  bon(^ath  the  periosteum, 
while  the  actual  ossification  is  imperfect,  irregular,  or  wanting.  At  the 
same  time  the  dilatation  of  the  medullary  cavity  goes  on  irregularly 
and  often  to  an  excessive  degree. 

If  we  examine  microscopically  the  region  hetwoen  the  epiphysis  and 
diaphysis  (Fig.  *^03),  we  find  that  the  cartilage  cells  are  not  regularly  ar- 
ranged in  rows  along  a  definite  zone  in  advance  of  the  line  of  ossification, 
as  in  normal  <levelopment,  but  that  there  is  an  irregular  heaping-up  of  car- 
tilage cells,  sometimes  in  rows,  sometimes  not,  over  an  ill  defined  and 
irregular  area.  The  zone  of  calcification  also,  insteail  of  l>eing  narrow, 
regular,  and  sharply  defined,  is  quite  lacking  in  uniformity.  Areas  of 
calcification  may  ))e  isolated  in  the  region  of  proliferating  cartilage  cells, 
or  calcification  may  be  altogether  absent  over  considerable  areas. 
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Correspond iug  to  theae  irregularities,  the  ossification  zone  is  ait 
irregular.  New  formed  bone  and  marrov  cavities  containing  bloo^ 
vesBels  may  ]ie  in  the  midst  of  the  cartilage,  or  massos  of  cartilage  mi 
lie  deep  in  the  region  which  should  be  completely  ossified.  In  oilii 
places,  it  seems  as  if  the  cartilage  tisRue  were  directly  converted  into  « 
ill-formed  bone  tissue  by  metaplasia  or  dirttot  transformation  It  wi] 
readily  be  seen  from  this  that  the  mednllary  spaces  of  the  new-forma 
bone  are  irregular,  and  this  abnormality  is  enhanced  by  the  prematui) 
intramedullary  absorption  of  the  hone. 

The  same  sort  ot  irregularity  in  the  bone  formation  may  be  seen  b« 
neath  the  perinatenm.     An  excessive  proliferation  of  ceils  in  the  ioi 
layers  of  the  periosteum,  the  irregular  calcification  which  oo< 


them,  and  the  absL-nce  of  uniformity  in  the  elaboration  of  itl-stnictard 
bone,  conspire  to  produce  an  irregular,  spongy  hone  tissue  instead  of  tb< 
compact,  tamellated  tissue  which  is  so  necessary  here  for  the  solidity  o! 
the  structure.  The  increased  cell  growth  between  the  epiphyses 
diaphyses  produces  the  peculiar  knobby  swellings  which  are  characreris* 
tic  of  rickets.  At  the  same  time  the  medullary  cavity  increases  n;pidi| 
in  Bize,  and  the  inner  layers  of  the  bone  become  spongy.  The  mednJ"" 
may  be  congested,  and  fat.  if  it  has  formed,  may  be  absorbed,  »nd 
modified  form  of  osteitis  may  ensue. 

The  result  of  these  processes  is  that  the  bones  do  not  possess  eolidi^ 
and  cannot  resist  the  traction  of  the  muscles  or  outside  pressure.  Thi 
epiphyses  may  be  displaced  or  bent,  especially  in  the  ribs,  Ics*  frequent); 
in  the  long  bones.     The  long  bones  and  the  pelvic  bones  may  be  l>eni 
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into  a  variety  of  forms.  Inoompleto  frncturesare  not  infrequent.  (Jom- 
jilete  frHOtures  do  not  usiinlly  occur  until  the  later  stagoa  of  tlie  disease, 
when  the  bones  havo  become  more  solid.  In  the  head,  the  cranium  may 
be  unnaturally  large  for  the  sixe  of  the  face;  the  foutatielles  and  sutiirea 
may  remain  o]>en;  the  bones  may  be  soft,  [inroiis,  and  hyperffimio,  while 
at  tbeir  edgen  there  may  be  rough,  bony  projections  beneath  the  peri- 
crxnium.  Sometimes,  especially  in  the  occipital  bone,  there  are  rounded 
defects  in  the  bone,  filled  only  *ith  a  fibrous  membrane;  this  constitutes 
one  of  the  forms  of  so-called  craniolabfs. 

It  does  not  fall  within  the  scope  of  this  work  to  doecrilie  the  rarioud 
deformities  which  may  occur  ns  a  result  of  this  distMim.  The  familiar 
pigeon  br«ast;  the  rows  of  knobs  along  the  sides  of  the  chest  from  boDil- 
ing  and  dilatation  of  the  ribs  at  the  point  of  junction  of  cartilage  and 
bone:  the  knock-kuee.  bow-legs,  spinal  curvatures,  etc.,  may  all  be  the 
result  of  rachitic  weakening  of  the  bones. 

After  a  time,  tlie  rachitic  pntccss  may  stop  iiud  the  bones  take  on  a 
more  normal  chariittter.  The  porous  bone  tissue  becomes  compact  and 
even  unnaturally  dense:  the  swellings  at  the  epiphyses  disappear;  many 
of  the  deformed  l>ones  may  become  of  a  normal  shape.  In  sever*  caaos. 
however,  the  deformities  continue  throngli  life;  especially  is  there  a  ce#- 
ution  of  the  growth  of  the  bones  in  their  long  aiis,  so  that  the  persons 
affected  are  dwarfed. 

The  disease  may  have  an  acute  or  a  chronic  character.  The  acuK*  form 

^^egins  usually  during  the  first  six  months  of  life.     The  children  are  apt 

^Htniffer  from  vomiting,  diarrho>a,  profuse  sweating,  chronic  bronchitis 

^^bd  pneumonia,  genernl  aniBmia,  and  wasting.     They  either  die  or  the 

^^■oliitic  process  is  gradually  developed.     The  chronic  form  it  seen  in 

older  children,  and  often  in  those  apparently  healthy.     The  chauf^  in 

the  bones  may  take  piftce  without  any  constitutional  symptoms,  though 

there  is  often  catarrhal  bronchitis,  pneumonia,  and  anwmia. 

I 

^^    This  lesion  i^onsisla  in  the  softening  of  fully  formed  hard  boue  li)uu« 

^Rf  the  rumuval  of  its  inorganic  ifuMt.     It  is  to  be  clearly  dtstiugnislit^d 

^Hmn  rickets,  whoso  lesions  an>  due  to  a  faulty  dwelopmont  of  bone,  al- 

^ffwngb  in  certain  external  characters  th«  two  disease  somclimM  present 

cnnaiderable  similarity.     Osteomalacia  usually  occurs   iu   adults,  moat 

frequently  in  females  during  pregnancy  and  after  parturition;   more 

rarely  it  occurs  in  males,  and  in  females  unassooiatod  with  thv  abovo  con- 

ilitions.     Its  cause  is  not  known. 

Microscopical  examination  shows  that  tho  decalcrfication  occurs  fint 
in  the  luriphcry  of  the  Haversian  canals  and  in  the  inner  Uyers  of  the 
ills  of  the  marrow  spaces.     As  the  salts  of  lime  are  removed,  the  bane- 
mt  substance  at  first  remains  as  u  linely  fibrilhit«d  material,  atill  pn- 
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BerTJDg  the  original  kmellation.  The  bone  cells  m»y  be  changed  ii 
shape  or  degenerated.  After  a  time,  the  decalcified  tiaane  may  disinte- 
grate and  be  absorbed,  and  its  place  occupied  by  new-formed  marrow  oi 
granulation  tissue.  As  the  disease  goes  on,  the  marrow  tiaane  is  con- 
gested and  red,  the  fat  absorbed,  and  there  ie  a  great  accamulation  ol 
small  spheroidal  cells;  or  the  marrow  may  aaaume  a  gelatinous  appear- 
ance. The  decalcification  and  absorption  of  the  bone  from  within  may 
proceed  so  far  that  the  bony  substance-  in  the  cancelloas  tissue  almost 
entirely  disappears,  and  the  compact  bone  is  reduced  to  a  thin,  soft,  de- 
calcified tissue.  The  disease  is  not  always  continnonsly  progreasire,  but 
may  be  subject  to  temporary  cesaaciou. 

As  a  result  of  this  softened  condition  of  the  bones,  the  weight  of  the 
body  and  the  actions  of  the  muscles  may  induce  a  series  of  deformities 
which  are  sometime.s  excessive:  curvatures  of  the  spine,  complete  and 
incomplete  fractures  of  the  bones,  distortions  of  the  pelvis,  sternum,  etc. 


iBHt.  but  not  ratt; ;  d.  nucleated  red  blood-orUa. 


There  is  a  tendency  in  this  disease  to  a  general  involvement  of  the  bones, 
but  the  changes  are  sometimes  confined  to  single  bones  or  groups  of 
bones.     The  crauinm  is  rarely  much  affected. 

ALTERATI0S8   OF   THE    BONE    MARROW    IX    LEL'K.SXIA    AND   AN^UIA. 

In  certain  forms  of  leukeemia,  the  marrow  of  the  bones  is  very  mark- 
edly altered.  The  change  consists  mainly  in  an  accumulation  in  the 
marrow  tissue  of  small  spheroidal  cells,  often  iu  a  condition  of  fatty 
dcgeuenitiou,  which  lie  in  the  meshes  of  reticular  connective  tissue  and 
iu  and  along  the  walls  of  the  blood-vessels.  There  may  also  be  absorp- 
tion of  the  fat,  and  sometimes  enlargement  of  the  marrow  cavity  from 
absorption  of  the  bone.  The  marrow  cavity  may  also  contain,  inter- 
mingled with  its  other  elements,  nucleated  red  blood-cells,  small 
spheroidal  cells  which  contain  red  blood-cells  (Fig.  304),  and  not  infre- 
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qaently  consideralile  numbers  of  small  octahedral  crystals  (called  Char- 
cot's crystals). 

The  degree  to  which  this  accumulation  of  cells  occurs  varies  much  in 
different  cases,  and  the  gross  appearances  of  the  marrow  are  consequently 
rerv  variable.  In  some  cases,  the  marrow  is  soft  and  has  a  uniform  red 
appearance,  or  it  is  variously  mottled  with  gray  and  red.  Occasionally 
circumscribed  haemorrhages  are  seen.  In  another  class  of  cases,  in  which 
the  cell  accumulation  is  moie  excessive,  the  marrow  may  be  gray,  gray- 
ish yellow,  or  puriform  in  appearance. 

These  changes  may  occur  in  the  central  marrow  cavity,  as  well  as  in 
the  marrow  spaces  of  the  spongy  bone.  They  may  be  present  in  several 
or  many  of  the  bones.  They  are  usually  accompanied  by  analogous 
changes  in  the  spleen  and  lymph  nodes. 

In  certain  cases  of  acute  and  chronic  anipmia,  particularly  in  the  per- 
nicious and  progressive  varieties,  the  marrow,  e8[)ecially  of  the  larger 
long  bones,  may  lose  its  yellow  color  from  absorption  of  the  fat,  and  be- 
come red.  Microscopical  examination  of  the  marrow  under  these  con- 
ditions shows  considerable  increase  of  small  spheroidal  cells,  and  some- 
times an  abundance  of  developing  nucleated  red  blood-cells  and  Charcot's 
crystals. 

In  many  of  the  acute  infectious  diseases,  typhus  and  typhoid  fever, 
ulcerative  endocarditis,  recurrent  fever,  etc  ,  the  bone  marrow  has  been 
found  hypera'mic  and  containing  an  unusual  numl)erof  small  s.heroidal 
cells. 

All  of  these  lesions  of  the  marrow,  although  our  knowledge  of  them 
is  still  very  incomplete,  together  with  what  is  known  of  the  physiological 
functions  of  the  marrow,  point  to  a  close  relationship  l)etween  the  mar- 
row and  the  spleen  and  lymph  nodes  as  bIood-pr<Mlucing  organs.' 

ATROPHY. 

In  old  age  or  in  senile  conditions,  the  l>ones  may  become  atrophied  by 
the  absorption  of  the  hard  tissue;  the  medullary  spaces  are  enlarged,  the 
marrow  tissue  contains  less  fat  and  is  often  gelatinous  in  appearance. 
As  the  result  of  the  lack  of  use.  or  from  anv  cause  which  interferes  with 
the  nutrition  of  the  bone,  such  as  paralysis  of  the  muscles  or  diseases  of 
the  joints,  the  bones  may  atrophy.  In  connection  with  atrophy  there 
may  be  an  ossifying  periostitis,  which  results  in  making  the  l>one  look 
even  larger  than  normal.  Many  of  the  conditions  commonly  called 
atrophy,  such  as  the  erosions  of  bones  from  tumors,  etc.,  pressing  \\\\ox\ 
them,  are  really  due  to  a  ran^fying  osteitis. 


'  The  litomturc  of  the  n^acarrhcs  on  the  dijiea.«e$  of  the  splodi.  whit-h  an*  im|iortant 
in  this  conDe<-tioD.  may  be  found  in  |>art  in  Orth'*  **  I>*hrbu(*h  der  H|Hi'iolK*n  imtholo- 
gischen  Anatomie."    Berlin,  IHK).    Ente  Liefening.  p.  119ct9e<i. 
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The  bones,  sometimes  as  the  result  of  atrophy  and  sometimes  froi 
canses  which  we  do  not  understand,  are  unusually  brittle  and  liable  t 
fracture.     This  disposition  is  sometimes  hereditary. 

TUMORS. 

Tumors  of  the  bone  may  involve  either  the  periosteum,  the  compac 
bone,  or  the  medulla,  or,  as  is  more  frequently  the  case,  two  or  more  o 
these  structures  are  involved  at  once.     Tumors  of  the  bone  are  usualb 
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accompanied  by  various  secondary  and  sometimes  very  marked  altera 
tions  of  the  bone  tissue,  osteo>porosis,  osteo>sclerosis,  ossifying  periostitis 
etc.  The  new  growths  are  very  apt  to  undergo  calcification  and  ossifi 
cation. 

Fibromata  may  grow  either  from  the  periosteum  or  medulla.  Theii 
most  common  seat  is  in  the  periosteum  of  the  bones  of  the  head  and 
face.  They  are  apt  to  form  polypoid  tumors  projecting  into  the  posterior 
nares,  pharynx,  mouth,  and  antrum  of  Highmore.  Central  fibromata, 
i,e.y  those  growing  from  the  medulla,  are  rare.  Tliey  usually  occur  in 
the  lower  jaw,  but  have  been  found  in  the  ends  of  the  long  bones,  the 
phalanges  of  the  fingers,  and  the  vertebrae.  The  fibromata  may  calcify 
or  ossify,  contain  cysts,  and  not  infrequently  occur  in  combination  with 
sarcoma. 

Myxomnia  are  of  occasional  occurrence  in  bone. 

Osteomata. — New  formations  of  bone,  as  a  result  of  inflammatory 
processes,  are,  as  we  have  already  seen,  of  frequent  occurrence  in  bone, 
and  although  not,  strictly  speaking,  tumors,  some  of  their  forms  are  very 
closelv  allied  to  them,  and  thev  may  therefore  be  conveniently  men- 
tioned  here.  New  growths  of  bone  which  arise  from  the  surfaces  are 
called  exostoses  or  enostoses,  according  to  their  origin  from  the  external 
surface  or  interior  of  the  bone.  They  may  contain  all  the  constituents 
of  normal  bone:  bone,  medulla,  vessels,  periosteum,  and  cartilage.  The 
new  bone  may  be  compact  and  like  ivory,  or  spongy,  or  contain  large 
cavities  filled  with  marrow. 

The  shape  of  exostoses  varies  greatly;  they  may  be  in  the  form  of 
sharp,  narrow  spicula^  and  })rocesses.  and,,  occurring  in  connection  with 
periostitis,  are  called  osteophytes.  They  may  be  polypoid  in  shape  or 
form  rounded  tumors  with  a  broad  base.  They  may  form  a  general 
enlargement  of  the  bone,  with  much  roughening  of  the  surface;  this 
condition  is  often  called  hyperostosis. 

The  bone  beneath  these  new  growths  may  be  normal,  or  sclerosed,  or 
rarefied,  or  the  medullary  cavity  of  the  bone  may  communicate  with 
that  of  the  exostosis.  Exostoses  are  usually  developed  from  the  perios- 
teum, sometimes  in  the  insertion  of  tendons  and  ligaments.  They  are 
very  frequently  multiple,  and  may  occur  at  all  ages,  even  during  ute- 
rine life. 
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£nufltoae8  are  developed  in  the  interior  of  bones  from  the  medutla. 
Th*if  may  increase  in  «ize,  with  absorption  of  the  surrounding  hoDe, 
aniil  thcty  project  from  the  sarfa^^e  likerxoatoses.  Tlivir  most  frequent 
situation  is  in  the  botiea  of  the  crnnitini  niul  fuce. 

Vkonitromala. — Theae  tnmors  may  bt  single  or  multiple,  and  most 
frequently  grow  from  the  interior  of  the  bone,  but  sometimes  from  the 
jkcriost'eum.  They  are  proue  to  form  various  oumbinuUons  with  other 
forms  of  InmoDi,  as  tibromn,  myxoniu,  sarcoma,  etc.  They  are  fr«- 
(juviiMy  PoDgenital  and  are  most  cummoti  iu  young  |K.>ople.  They  occur 
most  frequently  in  the  bones  of  the  hand  and  foot. 

There  ii  a  form  of  chondroma,  called  osteoid  c/tondrotiia,  which  de- 
Tclopa  beueath  the  periosteum.  m<ut  frequently  in  the  femur  and  tibin 
near  the  knee  joint,  forming  u  lOub-shupetl  enlargement  of  the  bone. 
The  cbaracterigtics  of  the  tissue  composing  these  tumora  arc.  that  it 
rvsemblefi  somewhat  the  immature  bone  tissue  which  is  soon  beueath  the 
periosteum  iu  deteloping  bone.  It  differs  from  cartilage  in  the  irregu- 
lar  shape  of  its  cells,  m  the  tibrillation  and  density  of  the  basement  suh- 
stance,  and  in  its  general  vascularity.  On  the  other  hand,  it  luw  not 
thv  inorganic  contents  or  appeuraucc  of  true  buiic.  It  re»emblcM  cou- 
siderahly  the  callous  tissue  forming  about  fractures  of  the  bonea.  It 
may,  however,  and  most  frequently  does,  become  converted,  in  some 
parlit  of  the  tumor,  into  true  hone.  On  the  other  hand,  combinatiniia 
with  saruomatons  tissue  are  of  frequent  occurrence  (mw  below), 

Sartmria. — This  form  of  tumor  is  especially  common  in  the  bones. 
It  grows  from  the  inner  layers  of  the  periosteum  or  from  the  medulla, 
8o  that  we  may  distinguish  a  fieriofleat  and  a  mytiogtnic  sarcoma. 
Sometimes  (he  tumor  attacks  the  [>onu  itself  so  early  that  it  is  im[KNMi- 
hle  to  say  whether  the  tumor  began  in  the  periosteum  or  iu  the  mis 
wlla.  There  is  also  a  variety  which  grows  close  to  the  outside  of  the 
iriosteum  and  becomos  connected  with  it — pitrotleal  sarcoma. 

The  pmo'leal  tarcomtita  usually  belong  to  the  varieties  fibro*.  myxo>, 
iondro-,  and   ostoo-utrcoma,  niortt  mrely   to   the   medullary  variaty. 

)y  commence.'  from  the  inner  layers  of  the  iioriosteum,  pushing  this 

mbranv  oatward.  After  a  lime  the  periosteum  is  attAckeil,  and  the 
Imor  invades  the  surrounding  soft  parts.  The  bone  beneath  may  re- 
itn  normal,  or  may  bu  eroded  and  gradually  disappear  until  the  tumor 
uuontinuous  with  the  me«lullu.  Portions  of  the  tumor  may  he  calci- 
fied, or  a  growth  of  new  bone  may  ur:compa»y  its  growth.  The  new 
boue  usually  takes  the  form  of  pUtea,  or  spicnla*,  radiating  outward. 
iTbv  minate  auatomy  uf  these  tumors  is  very  variable.  The  simplest — 
"~  flbro-ttroomata — aro  cnm|>osed  of  fusiform,  round,  stellate,  and 
limea  giant  cells  (mycloplaics),  in  varying  proportions,  packed 
etoMly  in  a  fibrons  stroma.  In  the  medullary  form,  the  strona  is 
diminisbod  to  a  minimum  and  the  round  cells  are  mo«t  nnnerous.     In 
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the  chocdro-  and  myxo-sarcoma,  the  Imeement  substance  may  be  brnlin 
or  mucoue,  and  the  cells  follow  the  type  of  cartilage  and  mucous  tiaeO, 
more  or  less  closely.  There  is  a  luixed  form  of  tumor,  called  otteoH 
sarcoma,  which  is  very  apt  to  8|iread  and  to  form  metastases.  Tb 
growth  consists  in  part  of  tissue  correspoudiug  to  Shro-sarcoraa  an 
round-celled  sarcoma.  In  addition  to  this,  there  occurs,  in  greater  q 
leas  quantity,  immature  hone  tissue,  called  osteoid  tissue,  which  may  li 
part  hecnme  calcified,  the  calcification  nsuallv  occurring  in  the  centii 
portions,  leaving  a  softer  peripheral  zone.  This  form  of  tnnior  is  r 
apt  to  occur  at  the  ends  of  the  long  bones,  and  may  form  tumor 
large  size.  It  ia  ofteu  called,  ou  account  of  its  tendency  to  spread 
to  form  metastases,  inalignmii  osteoma  or  osteoid  cancer. 

Miinlogenic  tarcomfiia  commence  in  the  medulla  and  may  grow  rajlj 
idly.  The  bone  surrounding  them  ia  destroyed,  and  they  project  i 
rounded  tumors.  Most  fre(|iiently  new  bone  ia  formed  beneath  the  peri 
osteum,  BO  that  the  tumor  is  inclosed  in  a  thin,  bony  shell;  sometimf 
thert  are  also  plates  of  bone  in  the  tumor;  sometimes  the  periosteum  j 
unaltered;  sometimes  it  ia  perforated,  and  the  tumor  invades  the  sul 
rounding  soft  parts.  The  tumors  are  frequently  very  soft,  vascular,  ani 
hiemorrhagic  in  parts,  or  may  inclose  cysts  filled  with  tumor  detritus  and 
blood.  They  are  usually  of  the  spindle  or  round-celled  variety,  and  nol 
infrequently  contain  giant  cells.  \ 

The  parosleii!  sarcomata  resemble  the  periosteal,  bnt  they  appear  t^, 
grow  from  the  outer  layers  of  the  periosteum.     They  may  be  as  firm!] 
connected  with  the  bone  as  the  periosteal  form.     The  periosteum  ma] 
ivmaiu  intact  between  the  tumor  and  the  bone,  or  it  may  disappear  ai 
leave  them  in  apposition. 

Aiiffiomafa  and  Aneurism  of  Bone, — A  very  large  number  of  tl 
tumors  which  have  been  described  under  these  names  are  really 
comata,  or  other  tumors  which  happened  to  be  very  vascular.  Sol 
authors,  indeed,  are  disposed  to  deny  altogether  the  existence  of 
vascular  tumors  in  bones.  There  are,  however,  reliable  cases  of  caveri 
ous  angiomata  growing  between  the  periosteum  and  bone,  and  intimntelj 
connected  with  the  latter.  Whether  myelogenic  angiomata  occur  ij 
doubtful.  There  are  several  cases  described  of  cavities  filled  with  blood 
in  the  interior  of  bones,  which  it  is  ditficult  to  interpret.  Tbey  hartf 
mostly  been  found  in  the  head  of  the  tibia.  They  are  said  to  have  coiw 
sisted  of  single  sacs  composed  of  thickened  periosteum,  lined  with  platM 
of  bone,  and  filled  with  lluid  and  clotted  blood.  I^o  large  vessels  < 
municated  with  the  sacs,  but  their  walla  were  covered  with  a  rich 
cular  plexus,  branches  of  which  opened  into  the  cavity  of  the  sac. 

Carcinoma/a, — Primary  carcinomata  are  of  very  donbtful  occurrene* 
in  the  bones.  Most  of  the  structures  thus  named  have  doubtless  beei 
sarcomata.     Secondary  carcinomata,  on  the  other  hand,  aa  a  result 
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metastaaes  or  local  extension,  are  of  not  infrequent  occurrence  and  pre- 
sent Tarious  structural  forms.  Metastatic  carcinoinata  may  occur  in  the 
bones  of  various  parts  of  the  body  at  the  same  time,  and  are  most  apt  to 
be  secondary  to  carcinoma  of  the  mamma. 

Cysts. — These  most  frequently  occur  in  the  maxillary  bones,  dou'ot- 
less  in  connection  with  the  teeth.  They  may  be  unilocular  or  multilocu- 
lar,  and  contain  clear  serum  or  a  mucous  or  brown  fluid,  and  sometimes 
cholestearin.  They  may  be  lined  with  epithelium.  They  begin  in  the 
interior  of  the  bone,  and,  as  they  increase  in  size,  expand  it  until  they 
may  be  covered  with  only  a  thin  shell  of  bone.  They  may  reach  a  large 
size,  even  as  large  as  a  child's  head. 

Drinnid  Cynts  are  occasionally  found  in  connection  with  the  bones, 
particularly  of  the  skull. 

PARASITKS. 

EchinococcHS  and  rysticercns  are  of  rather  rare  occurrence  in  the 
bones;  the  former  is  most  frequently  found. 


DISEASES  OF  THE  JOIIsTTS. 


For  a  description  of  the  dislocations,  misplacements,  and  injuries  of 
the  joints,  we  refer  to  works  on  surgery. 

INFLAMMATION. 

Acute  Arthi  ills. — Tlie  earlier  stages  of  acute  inflammation  of  the 
synovial  membranes  are  better  known  from  experiments  on  animals  than 
from  post-mortem  examinations.  The  first  changes  are  swelling  and 
congestion  of  the  membrane,  with  increased  growth  and  desquamation  of 
epithelium,  and  infiltration  of  the  membrane  with  lymphoid  cells.  These 
conditions  are  soon  followed  by  an  exudation.  The  exudation  may  be 
a  clear  serum,  in  which  epithelial  cells,  lymphoid  cells,  and  sometimes 
blood  will  be  found.  Or  flocculi  of  fibrin  mav  float  in  the  serum,  or  the 
fibrin  may  be  in  excess  and  the  serum  nearly  absent.  Or  there  is  an  ex- 
cessive production  of  lymphoid  cells,  and  the  synovial  sac  is  filled  with 
pus. 

In  Serous  Arthritis,  the  accumulation  of  serum  within  the  synovial 
sac  is  the  most  prominent  lesion.  The  disease  may  terminate  in  recov- 
ery, or  become  chronic,  or  pass  into  the  suppurative  form.  It  may  be 
caused  by  contusions,  penetrating  wounds,  gonorrhoea,  rheumatism,  or 
it  mav  occur  without  evident  cause. 

Sero-fihrinous  Arthritis  may  occur  under  the  same  conditions  as  those 
which  lead  to  simple  serous  inflammation.  The  fibrin  may  be  present 
largely  as  flocculi  in  the  serum,  or  it  may  form  false  membranes  over 
the  surfaces  of  tlie  joint. 

PffniJent  Arthritis  may  follow  or  be  associated  with  the  above  forms 
of  inflammation.  The  synovial  membrane  is  thickened  and  cloudy,  and 
there  may  bo  but  a  moderate  amount  of  pus  in  the  joint,  and  a  slight 
degree  of  infiltration  of  the  synovial  membrane  with  pus  ceils.  Under 
these  conditions  resolution  may  readily  occur. 

In  other  cases,  the  accumulation  of  pus  in  the  cavity  may  be  great, 
the  synovial  membrane  and  its  surrounding  tissue  densely  infiltrated  with 
pus  cells.  Under  these  conditions,  granulation  tissue  is  apt  to  be  found 
and  the  cartilages  of  the  joints  are  apt  to  become  involved.     There  are 
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■welling  und  proliferation  or   degcneratiou  of  the  cartilage  cells;  the 
basement  substance  becomes  dia integrated,  ulcerates,  and  exposes  the 
bone,  iu  which  osteitis,  caries,  rarefaction,  etc.,  may  occur.     The  new- 
formed  granulation  tissue  may  pcoetrute  the  cartilage,  absorbing  th« 
baspmont  substance,  and  by  metaplasia  the  cartilage  tissue  may  be  con- 
Torted  into  embryonal  or  grannlation  tissue.     The  pns  may  break  through 
the  capsule  of  the  joint  and  form  large  abscesses  in  the  adjacent  soft 
|>arts.    Sometimes  the  inflammation  is  not  only  suppurative  hutgangrft- 
nous,  and  runs  a  rapidly  fatal  course.     The  synovial  membrane,  articular 
cartilages,  and  ends  of  the  bone,  all  undergo  a  rapid  suppnration  and  gan- 
grene.    Pya>mia  and  septicsmia,  small-pox,  measles,  scarlet  fever,  diph- 
_41ieria,  mumps,  typhus  fever,  glanders,  the  puer|»cral  condition,  exposure 
Wto  cold,  {>enetrating  wounds,  and  itijurics,  may  all  give  rise  to  purulent 
Hgrnovitis. 

'  Chronic  Artkritig  may  begin  as  such  or  it  may  be  the  result  of  pre* 
Tious  acute  inflammation.  There  is  an  increase  of  fluid  in  the  joint 
This  fluid  is  thin  and  serous,  or  is  thickened  with  flocculi  of  tibrin  and 
epithelial  and  lymphoid  cells,  or  is  thick,  syrupy,  or  even  gelatinous, 
ffac  synovial  membrane  is  at  first  congested,  its  tufts  prominent.  Later 
;  becomes  thickened,  sclerosed,  and  annmic;  the  epithelium  is  de- 
royoil,  and  the  tufts  become  largo  and  projecting.  From  the  disten- 
lou  of  the  capsule  there  may  be  subluxations  or  luxations  of  the  joint, 
r  the  capsule  may  be  raptured. 

Hhettmutic  Arthritis  is  most  common  in  elderly  persona, 
nally  aHecting  several  joints  and  advancing  slowly  and  steadily.  There 
!•■  chronic  thickening  of  the  synovial  membrane  and  the  fibroas  tiwne 
ldjsc«nt  to  it.  Fluid  accumulations  are  not  common.  The  articular 
cartilages  are  apt  to  degenerate  or  ossify,  or  become  softeuod  and  fihril- 
lal«il,  and  they  may  disappear.  The  contracting  synovial  membranes 
and  flbrouB  tissue  rcnddr  the  joints  stiff,  and  may  cause  considerablv  de- 
formity. Not  infrequently  fibrous  and  bony  anchyloses  are  formed  bo- 
tween  the  ends  of  the  bones. 

Arlhritit  deformanx. — This  name  Las  been  applied  to  a  variety  of 
chronic  inflammation  of  the  joints  which,  combined  with  degeneration 
of  parts  of  the  joint  and  the  new  formation  of  bone,  may  rvsult  in  marked 
deformities  of  the  part. 

It  usually  occurs  in  elderly  persons,  and  is  apt  to  invoUe  serenU 
joints,  most  frequently  the  hip,  knee,  fingers,  and  feet.  It  may  be  idio- 
pathic, or  due  to  rheumatism  or  to  injuries,  or  follow  an  acute  arthritis. 
The  capsules  of  the  affected  joints  are  thickened  and  acleroaed.  Th« 
synovial  fluid  is  at  first  increased  in  qnantity;  later,  diminished  and 
thickened.  The  tufts  of  the  synovial  mambrauo  l>ooome  much  enlarged 
1  vaacular;  they  may  be  converted  into  cartilage.  Sometime*  the  cap- 
B  becomes  ossified.  The  new  bone  grows  from  the  edge  of  the  carti- 
40 
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Ifige  within  the  capsule,  and  its  articular  surface  is  covered  with  cartilage^ 
The  articular  cartilages  are  much  changed.  The  basement  eubetance 
splita  into  tufts,  while  the  cartilage  cells  are  increased  in  number.  Or 
the  basement  substance  becomes  fibrous;  or  it  la  split  into  lumells 
and  the  cartilage  cells  are  multiplied;  or  there  is  fatty  degeue  rati  on  and 
atrophy. 

Asa  result  of  these  changes,  larger  or  smaller  portions  of  the  cartilage 
are  destroyed,  and  the  bone  beneath  is  laid  bare.  The  exposed  bone  may 
become  compact  and  of  an  ivory  smoothness.  The  ends  of  the  bouet' 
are  much  deformed.  They  are  flattened  and  made  broader  by  irregular 
new  growths  of  bone,  while  at  the  same  time  they  atrophy.  The  new 
growth  of  bone  starts  from  the  articular  cartilages.  The  cartilage  cells 
increase  in  number,  and  the  baHemont  substance  in  quantity.  Thi 
growth  is  most  excessive  at  the  edge  of  the  cartilage,  so  that  a  projectinj 
rim  is  formed  there.  Thia  projecting  rim  may  ossify  nest  the  bone,  and 
at  the  same  time  new  cartilage  may  form  on  its  sarfaco,  so  that  we  maf 
find  large  musses  of  bone  covered  with  cartilage.  All  these  changes  occur 
in  various  combinations  and  sequences,  so  that  joints  in  this  condition 
present  the  greatest  variety  of  appearances. 

Arthritis  vrittca  (Gouty  Arthritis). — This  disease  is  charact«rize^ 
by  the  deposit  of  salts  of  uric  acid  iu  the  cartilages,  bones,  and  ligamenta, 
and  also  in  the  cavities  of  joints.  The  deposits  maybe  in  the  form  of  stel- 
late masses  of  acicular  crystals  in  and  about  the  cartilage  cells  or  in  tha 
basement  substance;  or  they  may  be  deposited  in  the  fibrillar  connective- 
tissue  structures  of  the  joint  in  single  crystals,  or  in  the  subcutaneooa 
tissue  about  the  joint  as  white  concretions.  The  deposits  may  occur  ia 
repeated  attacks  of  the  disease,  and  are  accompanied  by  acute  inflamma- 
tory changes.  They  may  lead  to  various  forms  of  chronic  inflammatioa 
of  the  joints. 

Tubercular  Arthrilis  (Chronic  Fungous  Arthritis;  Strumous  Arthri- 
tis).— This  disease  may  commence  iu  the  joint  itself,  or  be  transmitted 
to  it  from  a  tubercular  inflammation  of  the  bone.  It  is  characterized  by 
the  formation  of  granulation  tissue  containing  tubercles,  sometimi 
great  quantity,  and  usually  associated  with  secondary  inflammatory  and 
degenerativechaugesof  surroundingparts.  Accordingto  the  prominence 
of  one  or  other  of  these  secondary  alterations,  several  forms  of  tubercular 
arthritis  may  be  distinguished.  If  there  is  an  excessive  growth  of  granu- 
lation tissue  without  much  suppuration,  this  constitutes  h  fungous  form. 
Sometimes  there  is  extensive  suppuration,  so  that  the  cavity  of  the  joint 
may  be  filled  with  pus,  which  may  be  discharged  through  openings  in 
the  skin;  or  there  may  be  more  or  leas  extensive  formation  of  abscesses, 
or  infiltration  of  the  soft  parts  about  the  joint  with  pus.  In  other  caaea, 
there  is  a  predominant  tendency  to  breaking  down  of  the  new-formed 
tubercular  tissue  and  of  the  tissues  of  the  joint — ulcerative  form.     ~ 
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cartilage  basemeat  Bnbstance  mity  Wcoine  split  into  fragmente  nnd  the 
celle  degenerate,  and  tluis  deep  and  destructive  ulcers  of  the  cartilnge 
be  formed.  Or  the  granulation  tissue  may  work  its  wsy  through  the 
cartilage  into  the  bone  beneath,  by  absorption  of  the  basement  substance 
of  the  cartilage,  with  or  without  proliferation  of  its  cells.  Caries  and 
necrosis  of  the  underlying  hone  may  lead  to  extensiTc  destruction.  Hnnd- 
in-hanil  with  these  alterations  subjieriosteal  new  formation  of  bone  may 
occur,  or  Eclerosis  of  the  adjacent  boue  tissue.  There  may  also  be  a 
great  increase  of  fibrous  tissue  about  the  joint.  Tubercle  bacilli  maybe 
found  in  the  tubercular  tissue  and  in  the  exudations. 

This  disease  is  moat  common  in  children  aud  young  persons.     The 

r  lO-called  scrofulous  diathesis  is  said  to  dispose  to  it,  bnt  local  injuries 

•  frequently  the  predisposing  factors.    It  is  most  common  in  the  large 

It  may  occur  in  connection  with  tubercular  inflammation  in 

pother  parte  of  the  body,  but  it  is  frequently  quite  local,  and  may  remain 

■o  for  a  very  long  time  or  permanently,  since  general   infection  from 

tubercular  arthritis  is  comparatively  infrequent. 

The  disease  always  runs  a  very  chronic  course  and  may  destroy  the 
patient's  life.  If  recovery  takes  place  before  the  cartilages  and  bones 
ari^  involved,  the  joint  is  preserved;  bnt  it  may  he  stiffened,  nr  even  im- 
movable,  from  the  eontracliou  of  the  new  fibrous  tissue  around  it.  If 
the  cartilages  anil  bones  are  diseased,  the  joint  is  destroyed,  and  either 
bony  or  fibrous  anchylosis  results.  Hometimes  from  the  chan)^  in  the 
articulating  surfaces,  and  the  coniraclion  of  the  muscles  and  the  uew 
fibrous  tissue,  partial  or  complete  dislociitions  are  produced. 

Occasionally  miliary  tubercles  occur  in  the  synovial  membranes  in 
>8of  general  miliary  tuberculosis,  with  but  little  accompanying  simple 
I  inflammatory  change. 


Secondary  tumors  of  the  joints  as  a  result  of  local  extension  from  the 
adjacent  parts  are  not  uncommon,  and  Ihr  tumors  may  he  of  various 
kinds.     Primary  tumors  of  the  joints,  on  the  contrary,  are  not  very 
[  oommon. 

Lipoma. — A  new  growth  of  fatty  tissue  may  begin  in  the  other  poi^ 
\  tioni  of  the  synovial  membrane,  push  this  inward,  and  project  into  the 
I   joint  in  a  mass  o!  tufts — lipoma  arboresc«n8. 

Fibromii  occurs  as  an  hypertrophy  of  the  little  tuftB  and  fringes  of 
the  synovial  membrane.  In  this  way,  large  polypoid  aud  dendritic 
bodies  arc  formed.  The  pedicles  of  these  growths  may  atrophy  and  oveu 
disappear,  so  that  the  growths  are  left  free  in  the  (wvjties  of  the  joints. 

Corpora  aUena  Arliculorurn  (Louse  Cartilages  in  the  Joints). — This 
name  is  given  to  bodies,  of  various  structur«  anil  origin,  which  ar« 
fonad  free  or  attached  by  slender  pedicles  in  the  caritiea  of  the  Joints. 
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They  are  most  frequently  foand  in  the  knee;  next  in  order  of  frequency 
in  the  elbow,  hips,  ankle,  shoulder,  and  maxillary  joints.  They  may  be 
single  or  in  hundreds.  Their  size  varies  from  that  of  a  pin's  head  to 
that  of  the  patella.  They  are  polypoid,  rounded,  egg-shaped,  or  almond- 
shaped;  their  surface  is  smooth  or  faceted,  or  rough  and  mnlberry-like. 
They  are  composed  of  fibrous  tissue,  cartilage,  and  bone  in  various  pro- 
portions. 

These  bodies  are  formed  in  different  ways. 

1.  By  hypertrophy  of  the  synovial  tufts  and  production  of  cartilage 
and  bone  in  them. 

2.  More  frequently  by  a  change  into  cartilage  of  portions  of  the 
synovial  membrane.  Small,  flat  plates  of  cartilage  form  on  the  inner 
surface  of  the  synovial  membrane,  and  these  increase  in  size  and  their 
outer  layers  ossify.  They  may  remain  fixed  in  the  synovial  membrane, 
or  they  project  and  become  detached  from  it,  and  they  then  appear  as 
flattened  concave  bodies  composed  of  bone  covered  with  cartilage  on  one 
side. 

8.  The  growth  of  cartilage  and  bone  begins  in  the  outer  layers  of 
the  synovial  membrane  or  in  the  periosteum  near  the  joint.  The  new 
growth  pushes  the  synovial  membrane  inward,  and  projects  into  the 
joint  as  a  polypoid  body  covered  with  the  fnner  layers  of  the  synovial 
membrane.  Later  the  membrane  atrophies,  and  the  growth  becomes 
free  in  the  joint. 

4.  There  may  be  cartilaginous  outgrowths  from  the  edges  of  the 
articular  cartilage. 

5.  Rarely  portions  of  the  articular  cartilages  may  be  detached  by 
violence  or  disease;  or  fibrinous  and  other  concretions  may  result  from 
arthritis,  or  under  conditions  which  we  do  not  understand. 
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Hmmorrhage. — This  may  occur  as  a  result  of  inechuni(*al  injury;  from 
rupture  of  the  fibres  by  convulsive  contraction,  as  in  tetaiiurt;  or  it  may 
occur  when  the  muscle  fibres  are  degenerated,  liM  in  typlioid  fev^r;  or  in 
connection  with  certain  general  diseases,  as  ncurvy,  purpura,  hatinor- 
rhagic  diathesis,  septicaemia,  etc.    The  blood  is  usually  r«*adily  abnorlMsd. 

Embolic  hifarciion  of  Muscles  in  connecaion  witli  lioart  diiitMUtt  htt« 
been  described  in  a  few  cases,  but  it  is  rare. 

Wounds  and  Rupture, — When  the  muHclp  tibron  an*  mivi^riMl  by 
wounds  or  rupture,  there  is  more  or  lesH  di*^(}nriation  of  thi*  dividml 
fibres,  and  the  wound  may  heal  by  the  prcxluction  of  Kninuliilioii  tiMUn, 
which  gradually  becomets  converted  into  ciratriciiil  linMUi*,  thun  biiHiing 
the  severed  part^  together.  In  \mnu*  ca^'ri  il)«*n*  ^^  it  nt*w  fniinuliun  at 
muscle  fibres,  which  |>enetrate  tlie  ficatrix  luul  itftiibliffh  luiiarHltti  ron 
nection  between  the  partn.  When  i\n*  wound  do4*if  not  f/upi:,  pu  ihiil  lh«i 
severed  ends'  are  not  much  Kcjiarat^^^l,  thin*  ni(i\  b«*,  if  wtmlit  bhviu,  a 
direct  re-est a bli aliment  of  m uvular  «'«intiiiiiM v  by  u*'^  drvflupMiihi  of 
muscle,  without  the  formatiou  of  m\u\\  new  <'';iiiif<'iivi'  heiKiir 

The  exact   way  in  whi<;ii    mui^.-li'  fibM*>  iii*'   m  |/(-ih mh  i|  \7>  )v\  pumv. 
what  uncertain.     In  many  r-aM^,  tlj«'r<'  isi'«'tiii>  \ti  bi  u  pinhfi  niliuii  of  ilit; 
so-called   murK.*]e  <^*orpUMl<>.  liradiri;/  to   tb«-  foiomtion  of  i  loii|/iilrtl  iilln 
or  string!^  of  f-ell^.  whif.b  ar<'  ;.M:MiiiiiiU  'onviitiit  into  .-iniiti  •!  iiiuin  )i 
In  Kime  (.^^et.  the  ajfjinanirif'i.'r  woulii  m  <  in  !•;  iihIhiiIi   iIi.iI  i  oom  •  livi - 
tisj^ue  ceJlp.  and  {•e^hap^  uijiu- blood  <ili.*,  muv  p.iMi*   juifi   lo  tin   loiiiiii 
tion  of  new  muMi4-  libref.  but  iliii>  Xf  noi  *«  iitiin 

J  Nl- i  A  M  M  A  I  I  o  .> 

SuppHratir*  Muo*i(t^.  la  Uu  «i(il>  r^A^*  ^t  iin  it.iMO  i»i  Uh*i 
the  muK'le  bypvriPUjp  ttti'l 'i'<it  iftut.our  iio'l  iln  n.u  1. 1  •)  ..Ji  i..  m  iuom  */« 
1e&^  infiltrated  with  i^tfitt     j>;<iitf«/(<l»4l  <  I  II     .|..ii.<ii..    ii.i    «•.'>{!    •'!  t  tm 

'For  liurmtiir*   ***  lunm'k*  m^.i  im  iu<i''t'   ••••••tit  /.«■        .../.i    Ai-i-    i<it  •  «|-    foil** 

logie  a.  PhiinL  .  he   'th   )li-f'     .  ••uii  t,   |.   41  >    c^tu 
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gration.  If  the  inflammation  becomes  intense,  there  may  be  an  exces- 
sive accumulation  of  pus  cells,  either  diffusely  in  the  interstitial  tissue 
or  in  larger  and  smaller  masses.  Hand-in-hand  with  this  cell  accumula- 
tion occur  degenerative  changes  in  the  muscle  fibres.  By  pressure  their 
nutrition  is  interfered  with,  and  they  undergo  granular,  fatty,  or  hya- 
line degeneration.  They  may  completely  disintegrate  and  gangrene 
may  occur,  so  that  larger  and  smaller  masses  of  the  infiltrated  muscle 
tissue  become  soft,  foul-smelling,  and  converted  into  a  mass  of  detritus 
in  which  but  little  muscle  structure  can  be  detected,  and  which  is  inter- 
mingled with  bacteria.  In  other  cases  there  may  be  larger  and  smaller 
abscesses  formed  in  the  muscle,  the  muscle  tissue  itself  either  degene- 
rating and  disintegrating  and  mixing  with  the  contents  of  the  abscess, 
or  being  pressed  aside  and  undergoing  atrophy  and  degeneration.  In 
some  cases  when  the  formation  of  pus  is  moderate  in  amount,  there 
may  be  restoration  by  formation  of  granulation  tissue  between  the 
muscle  fibres.  This  becomes  gradually  dense  and  firm,  and  leads  to 
more  or  less  atrophy  of  the  muscle  fibres  by  pressure. 

Acute  suppurative  myositis  may  accompany  wounds;  it  is  very 
common  in  acute  phlegmonous  inflammations  of  the  skin  and  subcuta- 
neous tissue,  and  often  accompanies  acute  infectious  diseases,  such  as 
pyemia,  erysipelas,  etc.  In  many  cases,  colonies  of  micrococci  are 
present  in  the  inflammatory  foci.  It  is  not  infrequently  seen  in  the 
muscles  adjacent  to  the  inflamed  mucous  membranes  in  diphtheria. 

Acute  Farenchymaloas  Myositis^ — A  few  cases  of  this  disease  have 
been  described,  in  which,  without  lesion  of  the  nervous  system,  certain 
groups  of  muscles,  with  the  occurrence  of  fever  and  pain,  become 
swollen,  in  some  cases  beset  with  small  hajraorrhages,  soft,  mottled  with 
yellowish-white  patches.  Microscopically  the  muscle  fibres  showed 
granular  and  fatty,  or  in  some  cases  waxy,  degeneration.  The  cause  of 
this  lesion  is  not  known.  In  one  case,  the  muscles  of  the  legs  were 
thus  affected  in  a  woman  who  died  in  the  first  week  after  delivery,  with 
fever  and  pain  in  the  legs,  and  the  lesion  was  conjecturally  of  infectious 
origin.  ^ 

Chronic  Interstitial  Myositis, — In  this  lesion  there  is  a  new  forma- 
tion of  connective  tissue  between  the  muscle  fibres  or  bundles  of  fibres. 
This  new  tissue  is  sometimes  very  cellular,  resembling  granulation 
tissue,  and  this  probably  represents  an  early  stage  of  the  disease.  In 
other  cases  (Fig.  205),  we  find  dense  cicatricial  tissue  crowding  the 
muscle  fibres  apart,  inducing  atrophy  in  them,  and  sometimes  causing 
their  complete  destruction.  This  lesion,  which  is  the  analogue  of 
chronic  interstitial  inflammation  of  the  internal  organs,  may  occur  in 


*  Consult  Eisenlohr,  Centralblatt  fUr  Nervcnheilkunde,  1,  1879  ;  MarcKand,  Bres- 
lauer  Aerztliche  Zeitschrift,  21,  1880. 
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muncleij  wliicti  are  adjacent  to  other  parts  which  aro  the  seat  of  chronic 
inHanimalury  proc«aaeH.  It  miiy  occur  iu  muscles  which  are  not  used. 
Tlic  uew  formation  of  oonnectivc  tidsiie  would  in  some  cases  seem  to  be 
tecondary  to  atrophy  of  the  muscle  fibres. 

Myoiitis  ataificaiix. — Under  conditioiiB  mid  for  leiisoiis  which  we 
do  not  understand,  there  occusionully  occurs,  usually  in  youug  persons, 
a  new  formation  of  bone  tissue  in  the  interstitial  tissue  of  mnsclcs,  in 
the  tendons,  ligamontt*,  fuficise,  an>l  apoueurosea,  This  sometimes  apjm- 
rently  starts  as  outgroMihs  from  thv  periostuum,  sometimes  not.  The 
bono  formations  are  apt  to  cumineDce  about  the  neck  and  back,  and 
may  become  very  widespread  over  the  body.     So  far  as  the  mnsolea  are 


Jonoorneil,  there  is  usually  an  increase  of  connective  tis^mc  between  tha 
nbres  and  bnndli's,  in  which  new  bone  is  formtHl.  usually  in  elongated 
fftnd  Bometimes  in  spicnla-like  masses.  The  mnscle  fibrcit  undergo 
■econdarily  a  greater  or  less  degree  of  atrophy  or  ilegene ration.  There 
mity  b«  fatty  infiltration  l>elween  the  fibres,  and  varions  deformitiM  are 
prodnced  by  the  shortening  and  progressive  immobility  of  the  affected 
parta.' 

'  TUb  literuure  at  HyositU  ossificuw  may  ho  found.  u>jp«lMr  wUh  ■  dewripitoa 
•ome  inivrartiag  cmm,  in  an  article  by  M.>a*  Id  Vlirli.  ArcJUv,  B<1.  T-l.  p.  lU. 


White  tile  above  disettse  \s  a  progressive  aud  fret^uently  a  geoeral 
one,  there  may  be  new  lorniation  of  boue  in  inuacle  iia  a  result  of  pro- 
longed or  repeated  mechanical  irritation.  Thus  in  Ihu  adductors  of  Lha 
thigh,  in  persons  who  arc  constantly  in  the  saddle,  or  in  the  deltoid 
raiiscle  of  Boldiers.  who  strike  this  part  with  their  weapons  iu  drill,  there 
may  be  a  formation  nf  bone. 

Oitinmala  and  occasionally  tubercles  occur  in  the  connective  tissue  of 
muscle. 

DEGENERATIVE    CHASOES    IX   THE   HL'SCLE.S. 

Simple  Atrophy.  — 'This  may  occur  in  old  age.  in  prolonged  exhaust- 
ing diseases,  or  ag  a  result  of  pressure  from  a  foreign  body,  tumors,  etc. 
The  muscle  fibres  grow  narrower,  the  degree  of  narrowing  frequently 
varying  considerably  in  different  parts.     They  usually  retain  the  stria- 
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tions,  but  these  may  be  obscured  by  degenerative  changes.  The  sarco- 
lemma  may  become  thickened,  and  there  may  be  a  considerable  increase 
in  connective  tisane  between  the  muscle  fibres  and  bundles. 

Progressipe  Muscular  Atrophi/. — This  lesion  consists  essentially  in  k 
combination  of  simple  or  degenerative  atrophy  of  the  muscle  fibres  with 
chronic  interstitial  infiammation,  and  is  sometimes  assoeiated  with  pro- 
liferative changes  iu  the  muscle  nuclei.  In  the  earlier  stages  of  the  dis- 
ease, the  muscles  may  be  pale  and  soft,  but  exhibit  otherwise  to  th* 
naked  eye  hut  little  alteration.  Gradually,  however,  the  muscle  sub- 
stance becomes  replaced  by  connective  tissue,  so  that  in  marked  and  ad- 
yanced  cases  the  muscles aru  converted  into  fibrous  bands  or  cords,  whose 
cicatricial  contraction  may  indnce  great  deformities. 


MnarLK.  513 

Microscopical  examination  shows  in  the  earlv  stages  of  the  diwoae  » 
'  proliferation  of  cells  in  the  interotitial  tissue,  so  that  this  may  bare  the 
Appf-arance  of  graniiiatiou  or  emhryonal  tissue;  also  in  some  cases  marked 
proliferative  changes  in  the  muscle  nuclei  {Fig.  20C),  leading  to  the  forma- 
tion of  new  cells  which  may  more  or  less  replace  the  contractile  snhstance 
vilhin  the  sarcolemmn.    The  now  interstitial  tissue  increases  in  quantity 
Lnd  grows  deoeer,  and  may  crowd  the  muscle  fibres  apart  (Fig.  30?).    The 
L  VbIIs  of  tiie  btood-veeaels  may  also  become  thickened.     Iland-in-hatid 
with  these  interstitial  alterations  ihe  atrophy  of  the  muscle  fibres  pro- 
ceeds.    These  may  simply  grow  narrower,  retaining  their  Btriations;  or 
ihpy  may  split  up  into  longittulinal  fihrillfe;  or  transversely  into  discoid 
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f  and  in  this  condition  disappear.  In  other  cases,  a  certain 
tottnt  of  fatty  or  hyaline  degeneration  may  \k  present.  These  de- 
lencrativu  and  proliforatiTe  changes  do  not.  as  a  rule,  occur  ntiiformlj 
&  the  alocted  muscles,  but  some  parts  are  afTected  earlier  and  mon- 
iDftrkedly  than  others.     The  atrophied  muscle  may  Iw  replaced  by  fai. 

ProgreaaiTe  muscular  atrophy  is  apt  to  commence  in  the  small  inn»> 
rlea  of  the  extremities,  in  many  cases  in  the  muscles  of  the  ball  of  the 
thumb.  It  may  commence  in  the  muscles  of  the  shoulder,  the  arms,  or 
the  back.     It  may  have  a  eoutinnous  extension  or  it  may  jump  single 
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muscles  or  groups  of  muscleB.     Death  may  be  indaced  by  aSeotioo  of  ihl 

musclea  of  respiration  or  deglutitlou. 

The  causes  of  this  lesion  are  in  many  caeeB  untmown,  and  there  t 
considerable  lack  of  unanimity  of  opinion  as  to  whether  it  is  primarity  m) 
dieeaae  of  the  muscles  or  of  the  nervous  system.  In  a  considerable  pro^ 
portion  of  cases,  the  muscle  lesiou  is  associated  with  atrophy  of  the  gan*, 
glion  cells  in  the  anterior  cornua  of  the  spinal  cord  and  the  develop meoij 
of  counective  tissue  about  them.  In  other  cases,  these  changes  in  the 
cord  may  apparently  be  absent, 

It  is  sometimes  accompmiied  by  atrophy  of  the  nerves  which  are  dia 
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tribnted  to  the  muscles,  and  atrophy  of  the  anterior  roots  has  been  de- 
scribed. 

It  is  probable  that  there  am  several  varieties  of  progressive  mnsculai 
atrophy  which  our  present  knowledge  does  not  enable  us  to  clearly  di* 
lingnish.  Muscular  atrophy  in  some  cases  follows  overstraining  ot. 
groups  of  muscles,  or  injuries,  and  may  occur  as  one  of  the  sequels  at 
typhoid  fever  and  diphtheria, 

Atropia  Musculorum  lipomatom  ( Pseud o- Hypertrophy  of  the  31a»« 
cloa). — lu  some  cases,  hand-in-hand  with  the  production  of  new  coaneo* 
live  tissue  in  the  muscles  and  the  atrophy  of  the  muscle  fibres,  or  after 
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theae  chaugce  liuve  iimiie  considerable  progress,  tliere  occurs  a  develop- 
ment of  fat-tiasuo  between  the  fibres  (Fig.  208)  which  may  prevent  any 
apparunt  diminution  in  the  size  of  the  mnscles,  or  in  some  cases  even 
give  them  a  great  iuorease  in  size.  This  condition  is  of  most  frequent 
occnrrence  in  chiliireB,  and  is  most  apt  to  appear  in  the  gaatrocnemii 
muscles.  In  the  upper  extremitius,  the  deltoid  and  triAG|ie  arc  most 
fre^iuently  involved.  The  lesion  may  be  symniclrical,  nOectiug  simitar 
miiHcles  on  both  sides  of  the  body,  or  it  mtiy  W  iinitaterul.  Parte  of 
muscle  btillies  may  be  affected. 

The  cause  of  this  form  of  atrophy  is  not  definitely  known.  Varions 
ItMioDB  of  the  spinal  cord  have  been  described  a»  occurring  with  it;  but, 
in  many  caaes  at  lea^t,  alterations  of  the  nervous  system  cannot  )>e 
dcl^-etwi.  The  wriier  has  described  a  caee '  in  which  this  lesion  vas 
marked  in  the  gastrocnemii  in  connection  with  miiUi|ilo  fHlsv  nearu- 

/Vr//y  Degeneration,  with  greater  or  less  destruction  of  the  muscles, 
nay  commence  with  a  simple  swelling  and  tine  granulation  of  the  fibres. 

I 

^■Ll  the  proocss  goes  on,  smaller  and  larger  fat-droplet«  appear  in  tbecoo- 
^^nctilv  enbstanuc,  which  lo^es  its  ^Iriations  and  becomes  triable,  anil 
may  be  entirely  destroyed,  leaving  within  the  sarculemma  a  mas«  of 
fatty  detritus,  which  may  finally  be  absorbed  and  disappcMr.  This  alte> 
ration  may  oc^-ur  in  acute  parenchymatuus  myositis  in  connection  with 
I  itriftus  forms  of  atrophy,  in  prolonged  exhausting  disease,  and  in  pbtw- 
.  'loniB  poisoninf;. 

I/j/aline  Degeneration. — Under  a  variety  of  conditions  the  muscle 
fibres  undergo  a  peculiar  series  of  changes,  leading  to  their  convention 
into  n  translucent,  highly  refractile  material,  somewhat  resembling  amy- 
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.  .imrrlcHM  Journal  of  MetlirHl  Sri«ii(-(«.  July,  1980,  p.  Ift4. 
•For  IHbliogniiiliy  of  muiiuUr  alrophy.  omisuU  Fritdnid,   "Ueber  t 

ipbte."  etc.,  Berlin,   1878;  nisn  "  DirlJonnalrc  rnrTrloprdlqiW  dosSi 
."  I  MT.  I.,  s.;  or  Eulcnbcrg'ii  "  Itr]it<Eucyd(>|iA(llo  der  | 
|%*''*illela  bj  Pitk  oa  Husktrlmrupbu-. 
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loid^  bat  not  giving  its  micro-chemical  reactions,  and  apparently  more 
nearly  allied  to  the  material  produced  in  the  so-called  hyaline  degenera- 
tion. The  lesion  in  the  muscle  which  we  are  considering  is  commonly 
called  waxy  degeneration,  from  the  peculiar  appearance  which  the  mus- 
cles present.  When  the  lesion  is  far  advanced  and  extensive,  the  mus- 
cles are  brittle  and  have  a  grayish-yellow,  translucent  appearance. 
Microscopical  examination  of  various  stages  of  hyaline  degeneration  of 
muscle  shows  that  the  contractile  substance  of  the  fibres  becomes  at  first 
swollen  and  granular  and  gradually  converted  into  hyaline  material, 
which  may  present  the  outlines  of  the  swollen  fibres,  but  is  more  fre- 
quently broken  into  larger  and  smaller  shapeless  clumps  (Fig.  209),  which 
may  disintegrate  and  finally  be  absorbed.  Hand-in-hand  with  these 
changes  there  usually  occurs  an  increase  in  the  interfibrillar  connective 
tissue,  and  in  certain  cases  there  may  be  a  proliferation  of  the  muscle 
nuclei  and  a  new  formation  of  variously  shaped  cells  within  the  sarco- 
lemma,  which  leads  to  the  regeneration  of  the  fibres.  As  a  result  of  the 
brittleness  of  the  degenerated  muscles,  they  are  apt  to  rupture,  and  in 
this  way  haBniorrhage  may  occur. 

This  form  of  degeneration  may  occur  in  progressive  muscular  atrophy, 
in  variola,  eerebro- spinal  meningitis,  trichinosis,  in  connection  with 
inflammation,  injuries,  freezing,  etc.  It  is,  however,  most  marked  and 
frequent  in  typhoid  fever.  In  this  disease  the  rectus  abdominis  and 
the  adductors  of  the  thigh  are  most  frequently  affected. 

Experimental  investigations  have  shown  that  under  certain  conditions 
very  similar  appearances  maybe  produced  in  the  muscles  by  post-mortem 
changes.  It  is  not  unlikely  that  a  variety  of  changes  are  at  present  in- 
cluded under  the  name  waxy  or  hyaline  degeneration  of  the  muscles.* 

Hypertrophy  of  Muscle, — True  hypertrophy  of  muscle  as  a  patholo- 
gical condition  is  rare,  but  it  has  been  described  in  a  few  cases.  It  is 
usually  confined  to  circumscribed  groups  of  muscles.  On  microscopical 
examination,  the  diameter  of  the  fibres  is  increased,  sometimes  consider- 
ably, though  not  uniformly.  The  transverse  striation  is  unaltered,  and 
the  muscle  nuclei  are  in  some  cases  enlarged.  The  cause  of  the  change 
is  unknown. 

TUMORS. 

The  tumors  of  the  muscles  usually  develop  in  the  connective  tissue. 
Fibromay  chondroma,  lipoma,  myxoma,  sarcoma  may  occur  as  primary 
tumors.  Carcinomafa  and  sarcomata  may  occur  secondarily  in  the  mus- 
cles as  a  result  of  local  extension  from  adjacent  parts.  The  muscle  fibres 
are,  as  a  rule,  only  secondarily  affected  by  pressure,  etc.,  in  tumors  of  the 

^  Consult  Zenker,  *'  Ueber  die  Veranderung  der  wiUkUrlichen  Muskeln  in  Typhus 
abdominalis,"  Leipzig,  1864;  also  WeiM,  "Exp.  Unters.  ti.  d.  wachsartige  Degene- 
ration der  quergestr.  Muskeln."    Virch.  Arch.,  Bd.  61,  p.  258,  1874. 


MUSCLE.  517 

muBcles;  but  there  exist  observations  which  point  to  the  possibility  of  a 
proliferation  of  the  muscle  nuclei  and  the  new  formation  from  them  of 
cells  which  may  take  part  in  the  growth  of  the  tumor. 

PARASITES. 

The  Trichina  spiralis  is  the  most  common  parasite  in  the  muscles. 
Cysticercus  cellulose  and  Echinococcus  occasionally  occur. 
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TYPHOID  FEVER' 


The  lesions  of  typhoid  fever  are  usually  well  marked  and  constant. 
They  may  conveniently  be  divided  into  two  classes: 

I.  Those  which  are  characteristic  of  the  disease.  To  this  class  belong 
the  changes  in  the  lymphatic  nodules  (follicles)  of  the  intestines,  in  the 
mesenteric  lymph  nodes  (lymph  glands),  and  in  the  spleen. 

II.  Those  which  are  very  frequently  found  with  this  fever  and  yet 
are  not  peculiar  to  it.  To  this  class  belong  the  changes  in  the  parotid 
and  pancreas,  the  degenerations  in  the  liver,  kidneys,  and  voluntary 
muscles,  thrombosis  of  the  blood-vessels,  infarctions,  diseases  of  the 
lungs,  and  suppuration  of  the  connective  tissue  in  various  places. 

I.  The  Intestines. — The  lesions  of  the  intestines  consist  in  an  inflam- 
matory enlargement  and  subsequent  degeneration  of  the  solitary  lymph 
nodules  and  Peyer's  patches. 

The  process  appears  to  begin  with  a  catarrhal  inflammation  of  the 
mucous  membrane,  accompanied  or  immediately  followed  by  changes  in 
the  lymphatic  follicles.  The  lesions  in  the  lymphatic  follicles  begin 
early;  they  have  been  observed  in  persons  who  have  died  forty-seven 
hours  after  the  commencement  of  the  disease. 

The  increase  in  size  of  the  agminated  and  solitary  follicles  may  be 
rapid  or  gradual.  The  follicles  may  be  only  slightly  enlarged,  or  may 
project  so  as  to  fill  up  the  cavity  of  the  intestine.  The  enlargement  is 
usually  more  marked  in  the  agminated  than  in  the  solitary  follicles. 
Usually  the  whole  of  an  agminated  follicle  will  be  enlarged,  but  some- 
times only  a  part  of  it.  If  the  enlargement  is  gradual,  the  different 
follicles  which  make  up  a  Peyer*s  patch  are  enlarged,  while  the  septa 
between  them  remain  but  little  changed,  and  give  the  patch  an  uneven 
appearance. 

The  patches  which  are  only  moderately  enlargeil  are  of  reildish  or 
reddish-gray  color,  are  soft  and  spongy,  and  their  edges  blend  gradually 
with  the  adjoining  mucous  membrane.  The  patches  which  are  more 
intensely  affected  are  of  gray  or  brownish  color,  of  firm  consistence,  and 

^  The  most  complete  doscription  of  the  lesioiu  of  typhoid  fever  is  that  given  by 
Hoginann,  "Abdominal  Typhus,"  1809. 
41 
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rise  abruptly  from  the  sarrounding  macoos  membrane,  or  even  over- 
hang it  like  a  mushroom.  The  largest  patches  are  sometimes  more  than 
three-eighths  of  an  inch  thick. 

The  enlargement  and  infiltration  may  spread  from  the  patches  to  the 
surrounding  mucous  membrane,  so  that  the  patches  appear  very  large; 
a  number  of  them  may  become  fused  together,  and  there  may  be  even  an 
annular  infiltration  entirely  around  the  lower  end  of  the  ileum. 

The  infiltration  of  the  agminated  follicles  may  also  extend  outward 
into  the  muscular  coat,  and  even  appear  beneath  and  in  the  peritoneal 
coat  as  small,  gray,  rounded  nodules.  This  condition  is  usually  found 
only  with  a  few  patches  in  the  lower  end  of  the  ileum;  sometimes  in  the 
caBCum  and  appendix  vermiformis.  These  little  gray  nodules  usually 
correspond  to  diseased  patches  beneath  them;  sometimes  they  appear  to 
excite  an  inflammation  of  the  peritoneum,  accompanied  by  the  produc- 
tion of  numbers  of  similar  nodules  all  over  that  membrane.  Hoffmann 
describes  a  case  in  which  the  inflammation  extended  to  the  pleura,  with 
the  production  of  similar  nodules  there. 

The  solitary  follicles  are  affected  in  the  same  way  as  Peyer's  patches. 
They  may  be  hardly  enlarged  at  all,  or  be  quite  prominent,  or  may  be 
affected  over  a  larger  portion  of  the  intestine  than  are  the  patches. 
Very  rarely  the  solitary  follicles  are  enlarged,  while  the  patches  are  not 
at  all  or  but  slightly  affected. 

The  inflammation  and  enlargement  of  the  agminated  and  solitary 
follicles  are  followed  by  a  healing  process.  The  character  of  this  process 
varies  according  to  the  intensity  of  the  previous  inflammation. 

1.  If  the  disease  was  mild  and  the  enlargement  of  the  follicles  mod- 
erate, the  enlargement  gradually  disappears  and  the  follicles  resume 
their  normal  appearance. 

2.  In  moderate  enlargements,  the  retrograde  processes  affect  first  the 
follicles,  and  leave  the  septa  between  them  still  swollen  and  prominent. 
This  gives  to  the  surface  of  a  patch  a  reticulated  appearance.  After  a 
time,  however,  the  entire  patch  becomes  fiattened  and  uniform. 

3.  The  solitary  follicles  or  the  separate  follicles  of  a  patch  soften, 
break  down,  and  their  contents  are  discharged  with  some  attendant 
hsBmorrhage.  This  leaves  a  bluish-gray  pigmentation  in  the  situation  of 
each  follicle.     This  pigmentation  may  remain  for  years. 

4.  In  more  severe  types  of  the  disease,  the  enlargement  of  the  folli- 
cles ends  in  ulceration.     This  takes  place  in  two  ways  : 

(a)  The  enlarged  follicles  soften,  break  down,  and  discharge  into  the 
intestine.  In  this  way  are  formed  small  ulcers.  These  ulcers  increase 
in  size  by  the  same  softening  process,  which  gradually  attacks  their  edges, 
and  in  this  way  ulcers  of  large  size  may  be  formed.  The  ulcers  may  ex- 
tend outward  only  to  the  peritoneal  coat,  or  they  may  involve  the  peri- 
toneal coat  also  and  perforate. 
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(b)  In  the  severest  forms  of  the  di^euse,  conHidemble  portions  of  the 
Vtil&rgod  patchus  glongh,  are  iletiiclied,  und  leave  large  ulcers  with  thick, 
overhanging  edges.  The  slutigh  muy  in  voire  only  the  follicloa,  or  it  may 
jlBToIve  nlso  the  muaculiir  and  peritoneal  coats  These  nlcers  uUo  mny 
wfterwsrd  increase  in  size,  and  several  of  them  may  be  joinoil  to- 
gether. 

If  the  patient  recovers,  the  ulcers  cicatrize,  their  edges  become  flat- 
tened, their  floors  are  converted  into  connective  tiasne  covered  witli  cy- 
lindrical epithelium. 

Both  forms  of  ulceration  sometimes  end  in  perforation.  This  is  ef- 
fected by  the  extension  of  the  ulcerative  process  throngU  the  |>eritonea] 
■ooBt  or  by  the  rupture  of  the  floor  of  the  ulcer.  Perilouitis  and  death 
<are  the  usual  result.  In  rare  cases,  however,  the  patient  recovers  and 
the  perforation  is  closed  by  adhesions. 

I       The  minute  changes  which  take  place  in  the  course  of  the  ioteatioal 
3esion  are  as  fotlona  : 

At  first  the  blood  vessels  around  the  follicles  are  dilated  and  oon- 
festod,  while  the  follicles  are  swollen  and  the  epithelium  falls  o9.  Then 
the  follicles  increase  largely  in  size  from  a  growth  of  new  eells.  The 
new  cells  are.  in  part,  similar  to  the  lymphoid  cells  which  normally 
eompose  the  follicles;  in  part  are  large,  rounded  cells,  some  of  which  con- 
tain several  nuclei.  The  production  of  new  c*lls  is  not  conQnwl  t«  the 
follicloe,  bnt  extends  also  to  the  adjacent  mncoua  membrane.  In  many 
oases  also,  little  foci  of  the  same  cells  are  found  in  the  miisnnlar,  subse- 
rons,  and  serous  coats.  This  increased  number  of  cells  compresaea  the 
blood-vessels,  and  the  parts  become  anaemic.  Soon  the  cells  degenerate, 
either  by  granular  degeneration  of  individual  cells  or  by  gangrene  of  [lart 
a  follicle.  In  either  case  the  degenerated  portion  is  eliminated  into  the 
testine,  and  leaves  an  ulcer  of  which  the  floor  and  edges  are  inflltrat«d 
ith  cells.  After  this  the  cell  growth  goes  on,  and  the  ulcer  euIarEea, 
or  the  cells  are  gradually  replaced  by  connective  tissue,  and  cicatrisation 
follows. 

The  lesions  we  have  described  are  found  most  frequently  and  most 
developed  in  the  lower  part  of  the  ileum.  They  arc  not  always,  however, 
ooufined  to  this  situation.  Enlarged  and  ulcerated  follicles  may  be  found 
over  the  entire  length  of  the  ileum, and  even  in  the  jejunum.  They  may 
ftUo  extend  downward  and  he  found  in  the  colon,  even  it  far  down  as 
the  rectum.  The  same  changes  may  also  take  place  in  the  appendix 
nrmiformis. 

Besides  the  regular  typhoid  lesions  of  the  intestines  which  have  been 
deeoribed,  we  occasionally  meet  with  others  of  a  more  accidental  charac- 
ter. 

QangT9n$ot  the  intestinal  wall  sometimes  occurs.  It  most  freqODntljr 
inrolves  a  portion  of  the  wall  corresponding  to  an  aloer,  bnt  may  also 
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affocf;  other  portions  where  no  ulcer  exists.     The  process  may  terminate 
in  perforation  or  in  healing. 

Croupous  Inflammation  may  attack  the  mncoas  membrane  of  either 
the  large  or  small,  intestine.  The  mucous  membrane  between  the 
typhoid  ulcers  is  covered  and  infiltrated  with  an  exudation  of  fibrin  and 
pus. 

Peritonitis  of  a  mild  type  is  a  frequent  accompaniment  of  the  intes- 
tinal lesions.  It  appears  to  have  but  little  infiuence  on  the  course  of  the 
disease. 

Severe  peritonitis  is  usually  due  to  perforation,  less  frequently  to 
ulcers  which  reach  the  serous  coat  but  do  not  perforate.  When  there  is 
infiltration  of  the  serous  coat  with  the  typhoid  new  growth,  the  perito- 
nitis may  be  accompanied  by  a  production  of  little  gray  nodules  of  the 
same  character  throughout  the  peritoneum. 

Infarctions  of  the  spleen,  infiammation  of  the  ovaries,  and  perfora- 
tion of  the  gall  bladder  are  sometimes  the  cause  of  peritonitis. 

Hmmorrhage  from  the  intestines  is  merely  due  to  the  infiammatory 
swelling  and  congestion  of  the  mucous  membrane,  and  is  slight;  or  it  is 
due  to  the  ulceration  of  the  follicles  and  destruction  of  the  blood-vessels, 
and  is  then  often  profuse. 

Mesenteric  Lymph  Nodes. — The  mesenteric  nodes  undergo  the  same 
changes  as  the  follicles  of  the  intestines,  and  are  usually  affected  in  a 
degree  corresponding  to  the  intensity  of  the  intestinal  lesion. 

The  nodes  are  at  first  congested  and  succulent;  then  there  is  a  pro- 
duction of  lymphoid  cells  and  large  cells,  as  in  the  intestinal  follicles 
(Fig.  152),  and  the  node  becomes  enlarged.  When  the  enlargement 
has  reached  its  full  size,  the  congestion  diminishes  and  the  cells  begin 
to  degenerate.  The  degeneration  may  take  place  slowly,  and  then  the 
node  gradually  returns  to  its  normal  condition;  or  more  rapidly,  and 
then  little  foci  of  softened  purulent  matter  are  formed.  If  the  patient 
recovers,  the  small  foci  are  absorbed,  leaving  a  fibrous  cicatrix;  the 
larger  foci  become  dry,  cheesy,  and  inclosed  in  a  fibrous  capsule.  The 
infiammation  of  the  nodes  may  produce  a  local  or  general  peritonitis. 

Tfie  Spleen. — In  nearly  every  case  of  typhoid  fever,  the  spleen  is  en- 
larged. This  enlargement  begins  soon  after  the  commencement  of  the 
disease,  increases  rapidly  until  the  third  week,  remains  stationary  for  a 
few  days,  and  then  diminishes.  The  organ  is  congested,  of  dark-red  color, 
and  of  firm  consistence  while  it  is  increasing  in  size.  After  it  has 
reached  its  maximum  size,  its  consistence  becomes  soft,  and  there  is  a 
considerable  deposit  of  brown  pigment.  The  enlargement  appears  to  be 
due  to  the  congestion  and  to  an  increase  of  the  normal  elements  of  the 
spleen. 

In  rare  cases.,  the  softened  spleen  is  ruptured,  with  an  extravasation 
of  blood  into  the  peritoneal  cavity. 


TYPHOID    FKVEB. 


525 


Tlicro  may  be  infarctiona  of  the  spbcn,  which  sometimes  soritsn  hdiI 
lUM  )ieri  lout  tie. 
11.  The  second  class  of  lesions  comprUes  those  which  are  frequently 
r  foDni]  with  typhoid  fever,  but  are  not  peouliarto  it. 

Tht  Miiulh. — A  number  of  changes  are  found  alraiit  this  region.    The 

follicles  at  the  root  of  the  tougiie  and  thu  tonsils  may  be  enlarged;  the 

tnuscles  of  the  tongue  may  undergo  waiy  and  granular  degeneration; 

gangrenous  ulcers  inay  attack  the  Hoor  aud   ^ides  of  the  mouth  and 

I  destroy  largo  areas  of  tissue. 

Thn  Phnrynx  may  be  the  seat  of  catarrhal  or  crouponsinflanimaliun, 
I  pro<]iiciiig  superficial  and  duep  ulcere. 

Tltf  Parotid  is,  in  a  moderate  number  of  cases,  the  seat  of  an  infiam- 
I  tnstion  which  tendii  to  suppuration.     In  Ihis  prooess,  both  the  glandular 
[^acini  and  the  connective  tissue  between  them  are  invotv^I.     Which  of 
B  two  has  the  larger  share  in  the  process  is  still  in  dispute. 
A  slight  enlargement  and  induration  of  the  parotid  and  submaxillary 
lands  is  said  by  HoETniann  to  be  a  frequent  lesion,  and  to  depend  on  in. 
Ii  crease  of  the  gland  colls  and  dilatation  of  the  follicles  with  their  sec  rot  ion. 
The  Pnncreas   undergoes  changes   similar  to  those  in  the  salivary 
glands.     It  becomes  at  tirst  swollen  and  red,  thou  hard  and  grayiab, 
then  yellow.     The  ves^ls  are  at  lirst  congested,  afterward  there  is  iii- 
u  of  the  gland  cells,  and  lastly  degeneration. 
7^   Liver    may   preserve    its   normal   character    or   may    preaect 
langoB. 

In  many  cases,  the  organ  will  be  found  soft  and  (Ubliy.  Miuut«  ei- 
lination  then  shows  that  the  liver  cells  have  undergone  dogcnonitiou. 
They  are  filled  with  tine  granules  and  small  fat-globules,  and  the  de- 
pneration  may  go  on  so  far  that  the  outlines  of  the  bopatio  cells  are 
Ht  and  nothing  but  a  mass  of  granules  can  be  seen. 

Less  fretjuently  we  lind  in  the  liver  very  small,  soft  grayish  nodulei 
BtMembling  those  found  in  the  peritoneum.  Thoy  are  sitnatvd  along  thv 
I  oonrse  of  the  small  veins,  and  there  is.  at  the  same  time,  a  diffuse  InfiU 
I  tratiou  of  lymphoid  cells  along  the  small  veins.  The  nodnles  consist  of 
[lymphoid  colls;  they  arc  often  too  small  to  be  distinguished  wiih  the 
t'IMkod  oye. 

The  Htart. — In  a  considerable  number  of  caees.  the  muscular  iImuc 

of  the  heart  is  altered.     The  heart  feels  soft  and  Babby;  it  is  of  grayitb 

or  brownish  oolor;  the  muscular  Qbres  ai-e  infiltrated  with  Qnc  gmnulce, 

ft&d  sometimes  with  brown  pigment.     Or  the  heart  is  firm,  but  friable 

'  And  easily  torn,  its  cut  surface  glistens,  and  it«  muscular  fibres  are  in 

ID  condition  of  hyaline  degeneration. 

Thrombi  in  the  cavities  of  the  heart  and  vegetations  on  thu  valvM 

(.ve  sometimes  found.     Detaohed  fragments  of  tbeoe  may  \m  lodgml  as 

Ttmboli  in  the  different  arteries. 
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The  Arteries,^ — There  may  be  an  acute  inflammation  of  the  arteries, 
especially  at  the  commencement  of  convalescence.  There  are  two  varie- 
ties: an  obliterating  and  a  parietal  arteritis.  In  the  obliterating  arteritis 
there  is  infiltration  of  all  the  coats  of  the  artery,  with  roughening  of  the 
intima  and  the  formation  of  a  thrombus  within  the  vessel,  and  this  is 
followed  by  dry  gangrene  of  the  parts  supplied  by  the  artery.  In  the 
parietal  variety  the  wall  of  the  artery  is  infiltrated  with  cells,  but  the 
intima  is  not  roughened  and  no  thrombus  is  formed. 

The  Veins. — Thrombosis  of  the  larger  veins,  especially  of  the  femoral 
vein  in  the  third  and  fourth  weeks  of  the  disease,  is  not  uncommon. 

The  Larynx  is  very  frequently  the  seat  of  catarrhal  inflammation, 
with  or  without  superficial  erosions.  Less  frequently  there  is  croupous 
inflammation,  followed  in  some  cases  by  destructive  ulceration. 

The  Lungs, — Catarrhal  inflammation  of  the  large  bronchi  is  very 
common.  Broncho-pneumonia  occurs  in  two  forms.  There  may  be  a 
severe  inflammation  of  most  of  the  bronchi  of  both  lungs,  with  cellular 
infiltration  of  the  walls  of  the  bronchi  and  zones  of  peribronchitic  pneu- 
monia; or  there  is  an  intense  general  bronchitis,  with  lobules  of  the 
lung  corresponding  to  obstructed  bronchi,  either  collapsed  or  inflamed, 
or  both. 

From  the  long-continued  recumbent  position  of  the  patients,  the  pos- 
terior portions  of  the  lungs  become  congested,  dense,  and  unaerated. 
Sometimes,  in  addition  to  this,  irregular  portions  of  the  lungs  become 
hepatized. 

Less  frequently  there  is  regular  lobar  pneumonia. 

There  may  be  infarctions  in  the  lungs. 

Gangrene  of  the  lungs  is  occasionally  found,  either  associated  with 
lobular  pneumonia  or  with  infarctions,  or  as  an  independent  condi- 
tion. 

The  Kidneys  very  frequently  present  the  lesions  of  parenchymatous 
nephritis.     They  may  contain  infarctions. 

The  Ovaries. — HsBmorrhage  and  gangrenous  inflammation  have  been 
observed  in  rare  cases. 

Hie  Testicles. — Orchitis  has  been  described  by  Ollivier.'  It  generally 
is  developed  during  convalescence;  it  is  unilateral;  it  usually  affects  the 
testicle  alone,  less  frequently  the  epididymis;  it  terminates  in  suppura- 
tion in  nearly  one-fourth  of  the  cases. 

Tlie  Brain. — Acute  meningitis,  thrombosis  of  the  venous  sinuses, 
and  obliterating  endarteritis  of  the  cerebral  arteries  occasionally  are  ob- 
served. 

*  Bari^,  Rev.  de  M6d.,  Jan.,  Feb.,  1884.  Eeen^  **  Toner  Lectures  on  the  Surgical 
Complications  of  the  Continued  Fevers,"  1877. 

*  Rev.  de  M6d.,  Nov.  and  Dec.,  188«. 
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Thi  Voluntary  Mu»cU»,  especially  the  abdominal  musclea,  the  ad- 
dactora  of  the  thigh,  the  pectoral  muscles,  the  muscles  of  the  diaphragm 
and  of  the  tongue,  frequently  undergo  the  hyaline  degenerative  changes 
described  under  mnscle  lesious  (Fig.  S09). 

The  Skin. — (rangrenouH  inflammation  of  the  skin  frequently  occurs 
in  the  form  of  bed  sores,  affecting  especially  the  skin  over  the  sacrum 
and  trochanters,  where  it  is  subjected  to  the  constant  pressure  of  the 
bed. 

There  may  be  suppurative  inflammation  of  the  connective  tisane  in 
any  part  of  the  body.  Perhaps  the  most  important  of  these  local  sup- 
purations is  that  which  produces  retro-pharyngeal  abscesses. 

The  Bacillus  uf  Typhoid  Ferer. — The  [iresence  of  a  bacillus  in  vari- 
ons  parts  of  the  body  in  typhoid  fever,  in  a  considerable  proportion  of 
the  cases  examined,  has  been  well  established  by  a  large  number  of  ob- 


Pio,  tlO.— CLram  or  Tttboid  Bioiuj  in  Tarn  BFLaair. 

servers.  This  bacillus  does  not  occur  in  the  body,  so  far  as  is  known, 
except  in  connection  with  this  disease. 

Id  the  early  stages  of  the  disease,  the  bacillns  may  be  found  in  the 
lymphatic  structures  of  the  intestlnct),  and  in  the  mesenteric  lymph 
nodes  and  the  spleen.  It  may  be  present  in  the  kidney,  liver,  lung«, 
and  in  the  blood,  and  is  often  found  in  enormuusi  uuniberK  in  the  intes- 
tinal contents.  In  the  viscera  it  is  apt  to  occur  in  larger  and  smaller 
masses  or  clusters  (see  Fig.  310). 

The  typhoid  bacillus  is  usually  about  tlireo  tinieo  as  long  lu  broad 
(Fig.  311),  being  about  one-third  as  long  as  the  diameter  of  a  red  blood- 
cell.  It  IS  rounded  at  the  ends,  and  frequently  contains  rounde<]  struc- 
tores  which  have  been  refjarded  us  epores,  but  which  further  researches 
have  led  us  to  believe  are  not  spores  but  vacuoles. 

The  typhoid  bacillus  can  be  readily  cultivated  on  the  ordinary  cultnre 
media  at  room  temperatures.     It  forms  delicate,  bluish  white,  sinuous- 
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edged  spreading  colonies  ou  the  surface  of  nutrient  gelatin^  which  it  does 
not  fluidify.  Several  other  bacteria  grow  in  a  similar  way  on  gelatin, 
but  the  mode  of  growth  of  the  typhoid  bacillus  on  boiled  potatoes  is  its 
most  marked  culture  characteristic;  for,  unlike  any  other  known  species, 
it  forms  on  the  surface  of  the  potato  an  invisible  pellicle.  If,  however, 
the  potato  be  made  slightly  alkaline,  the  surface  growth  becomes  evi- 
dent. In  cultures,  the  typhoid  bacilli  often  cling  together  end  to  end, 
forming  long,  thread-like  scrucfcures  (Fig.  211).  The  bacilli  in  fluids  are 
actively  mobile. 

Inoculations  of  the  typhoid  bacillus  into  animals,  while  not  producing 
a  disease  in  all  respects  like  that  in  the  human  subject,  may  cause  deatli 
with  symptoms  and  lesions  as  closely  resembling  those  in  man  as  we  are 
often  able  to  produce  in  animal  experimentation.  Altogether  the  evi- 
dence that  typhoid  fever  in  man  is  produced  by  the  typhoid  bacillus,  and 
by  this  alone,  is  so  strong  as  practically  to  amount  to  a  demonstration. 

It  is  probable  that  the  symptoms  and  lesions  of  typhoid  fever  are 
largely  due  to  the  absorption  of  a  ptomaine  which  is  produced  as  the 
result  of  the  life  processes  of  the  bacteria  at  the  point  of  their  greatest 
accumulation  and  activity,  namely,  in  the  intestinal  canal. 


Fio.  211.— Ttphoid  Bacilu  from  Gelatin  Culture. 

Typhoid  fever  appears  in  a  large  proportion  of  cases  to  be  communi- 
cated by  means  of  drinking  water  which  has  been  polluted  with  the  ex- 
cretions of  persons  suffering  from  the  disease. 

The  bacilli  are  capable  of  living  for  considerable  periods  in  water  as 
well  as  in  ice.  They  have  been  repeatedly  found  by  biological  examina- 
tions in  polluted  drinking  water  to  which  external  evidence  has  pointed 
as  the  source  of  a  typhoid  epidemic. 

METHODS  OF  STAINING  THE  TYPHOID   BACILLUS. 

The  bacilli,  when  taken  from  cultures,  stain  readily  with  the  ordinary 
aniline  dyes,  such  as  fuchsin  and  gentian  violet  (see  page  96). 

In  sections  of  the  organs  they  do  not  take  the  stain  so  readily.  They 
are  decolorized  by  Gram's  method. 

One  of  the  most  satisfactory  solutions  for  this  purpose  is  that  of 
Ziehl,  which  is  made  as  follows: 

Filtered  Saturated  Aqueous  Solution  of  Carbolic  Acid... 90 
Saturated  Alcoholic  Solution  of  Fuchsin 10 

The  sections  are  soaked  for  half  an  hour  in  this  solution  and  then 
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decolorized  by  alcohol,  cleared  in  oil  of  cedar,  and  mouuted  in  balsam. 
The  decolorization  should  be  done  carefully,  the  section  being  examined 
from  time  to  time  as  it  proceeds,  so  as  to  avoid  the  removal  of  too  much 
color.  The  nuclei  should  remain  faintly  colored,  but  not  so  much  so  as 
to  conceal  the  clusters  of  more  deeply  stained  bacilli.' 

*  For  literature  of  typhoid  bacillus,  consult  a  r6sum6  by  Seitz,  Centralblatt  f<lr 
Bakteriologie  u.  Parasitenkundc,  Bd.  2,  No.  28,  1887. 
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TYPHUS    FEVER. 


This  disease  has  not^  so  far  as  we  know,  any  characteristic  lesion; 
but  yet  after  death  we  may  find  a  number  of  morbid  conditions,  such  as 
are  common  to  the  infectious  diseases. 

The  entire  body  has  a  tendency  to  rapid  putrefaction. 

The  blood  is  often  darker  and  more  fluid  than  in  other  diseases. 

The  voluntary  muscles  may  undergo  waxy  and  granular  degeneration. 

The  brain  and  its  membranes  may  be  congested. 

The  mucous  membrane  of  the  pharynx  and  larynx  may  be  the  seat 
of  catarrhal  or  croupous  inflammation. 

In  the  lungs  there  may  be  bronchitis,  broncho-pneumonia,  or  hypo- 
static congestion. 

The  walls  of  the  heart  may  be  soft  and  flabby. 

The  agminated  glands  of  the  ileum,  and  tlie  mesenteric  nodes,  may 
be  a  little  swollen. 

The  spleen  is  often  large  and  soft. 

The  kidneys  are  frequently  the  seat  of  parenchymatous  nephritis. 

The  nature  of  the  infective  agent  in  typhus  is  unknown. 


RELAPSING    FEVER. 


Synonyms. — Typhus  recurrens;  Famine  fever;  Spirillum  fever. 

The  Skin  may  be  jaundiced;  it  may  be  mottled  by  extravasations  of 
blood. 

Tlie  Bram  and  Spinal  Cord  are  unclianged. 

The  Pharynx  and  Larynx  may  be  the  seat  of  catarrhal  or  croui>ous 
inflammation. 

The  Lungs. — There  may  be  bronchitis,  broncho-pneumonia,  lobar 
pneumonia,  hypostatic  congestion,  and  pleurisy. 

The  Heart  is  often  soft  and  flabby,  with  degeneration  of  its  muscular 
fibres.     There  may  bo  ecchymoses  in  the  perioardium. 

The  Stomach  vlwH  Small  Intestine  may  be  congested:  there  may  bo 
ecchymoses  in  the  mucous  membnine;  there  may  be  catarrhal  inflamma- 
tion. 

The  Colon  may  bo  the  seat  of  catarrhal  or  croupous  inflammation. 

The  Mesenteric  Xodes  may  be  swollen. 

The  Liver  is  often  enlarged  and  the  hepatic  cells  are  swollen  and 
granular. 

The  Spleen  is  large  and  soft,  like  the  spleen  of  typhoid  frvor.  The 
change  in  its  consistence  is  so  marke<l  that  the  spleen  may  rupture  spon- 
taneously during  life.  The  spleen  may  also  contain  iiifarriion>  of  dilTer- 
ent  sizes;  some  are  red,  some  yellow,  some  necrotic.  Those  which  an* 
necrotic  may  give  rise  to  a  local  or  general  j>eritunitis. 

The  Kidneys  show  the  lesions  of  jiarenchymatous  nephritis. 

The  Bones. — Degenerative  changes  in  the  medulla  of  tlu*  bones  have 
been  described  bv  Ponfick.' 

Bacteria.  —  In  the  blooil  of  all  parts  of  the  body  during  the  febrile 
attacks  may  be  found,  in  very  large  numbers,  a  htui:,  >lendi*r  spirillum 
called  Spirochirle  Obrnnrieri.  It  tlisaj^pears  from  the  lijood  during  the 
afebrile  intervals.  The  organism  is  from  sixteen  to  four  u  in  Ifiiu'ih, 
and  performs  rapid,  undulating  uioveineni-i  ( Fig.  '-M**).  Tlu'  inorula- 
tion  of  monkeys  with  the  blood  of  relap-^ing- fever  patient-  whicii  contains 


•  Vireh.  An-h..  IJ«i.  I'm),  p.  l.Vl. 
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the  bacteria  indacea  a  similar  disease  Pnre  cultures  have  not  as  jet 
been  made  of  these  bactena,  bat  for  the  reaeone  indicated,  and  since  the 
organism  has  never  been  found  except  in  connection  with  the  disease. 


Fta.  "Ij  -Bpibocb. 


there  is  every  reaBon  for  believing  that  the  Spirochsete  Ohermeieri  is  the 
cause  of  relapsing  fever. 


ACUTE  CEEEBRO-SPIITAL  MENINGITIS. 


This  is  an  acute  infectious  disease,  characterized  by  an  exudative  in- 
flammation of  the  pia  mater  of  the  brain  and  spinal  cord.  The  degree 
of  the  lesion  in  the  meninges  varies  greatly,  depending  upon  the  period 
at  which  death  occurs.  In  some  cases,  when  death  occurs  early  in  the 
disease,  there  may  be  to  the  naked  eye  no  evident  change  in  the  mem- 
branes, or  a  moderate  serous  infiltration.  In  these  cases,  the  microscope 
may  reveal  a  moderate  degree  of  extravasation  of  leucocytes  in  the  vicin- 
ity  of  the  vessels.  In  the  well-marked  cases,  the  pia  mater  of  the  brain 
and  cord  is  more  or  less  densely  infiltrated  with  serum,  fibrin,  and  pus. 
This  may  occur  over  the  convexity  and  base  of  the  brain,  and  is  fre- 
quently most  marked  in  the  latter  situation.  In  the  cord,  the  infiltra- 
tion may  occur  over  the  anterior  and  posterior  surfaces;  but  in  many 
cases,  probably  owing  to  the  recumbent  position  of  the  patient,  it  is  most 
marked  on  the  posterior  surface.  The  ventricles  of  the  brain  and  the 
central  canal  of  the  cord  may  contain  turbid  serum  mingled  with  pus- 
cells,  and  sometimes  blood-cells.  The  membranes  and  underlying  nerve 
tissue  may  be  hypersemic  and  the  seat  of  capillary  haemorrhages.  Rarely 
a  small  amount  of  pus  and  fibrin  may  be  found  between  the  pia  and 
dura  mater. 

In  protracted  cases,  the  ventricles  may  be  dilated  with  serum,  and  the 
exudation  in  the  meninges  may  become  fatty  or  dense  and  cheesy. 

While  the  above  are  the  characteristic  lesions  of  this  disease,  there 
are  a  number  of  secondary  changes  in  different  parts  of  the  body  which 
are  not  constant,  but  which  occur  with  sntlicieiit  freijuency  to  render 
their  mention  necessary.  There  may  be  subserous  punctate  haemor- 
rhages in  the  endocardium;  petechias  in  the  skin;  hyaline  and  granular 
degeneration  in  the  voluntary  striated  muscle;  occasional  multiple  ab- 
scesses in  various  parts  of  the  body;  suppurative  inflammation  of  the 
joints;  parenchymatous  degeneration  of  the  heart,  liver,  and  kidneys; 
and  swelling  of  the  gastro-intestinal  lymphatic  apparatus. 

Cerebro- spinal  meningitis  may  occur  by  itself  or  in  connection  with 
some  other  acute  infectious  disease,  such  as  acute  lobar  pneumonia,  my- 
cotic ulcerative  endocarditis,  pyaemia,  multiple  suppurative  arthritis, 
otitis  media,  puerperal  fever,  typhoid  fever,  etc. 
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The  lesions  are  essentially  the  same  in  epidemic  and  in  sporadic  cases 
of  acute  cerebro-spinal  meningitis,  and  there  is  much  reason  to  believe 
that  in  both  modes  of  occurrence  the  disease  is  caused  by  bacteria.  But 
studies  of  the  epidemic  form  of  the  disease  have  not  yet  been  made  by 
the  new  methods^  so  that  we  can  say  nothing  definite  about  its  causa- 
tion. 

On  the  other  hand^  numerous  careful  studies  have  been  made  on  the 
bacteria  occurring  at  the  seat  of  lesion  in  sporadic  cases  occurring  both 
with  and  without  complicating  lesions  in  other  parts  of  the  body. 

The  Streptococcus  pyogenes  has  been  demonstrated  in  a  few  cases, 
occurring  in  connection  with  suppuirative  inflammations  elsewhere. 

The  Pneutnococcus  of  Fraenkel  (see  page  238)  has  been  found  in 
several  cases,  and  in  some  of  these  without  any  lung  lesion.  Weichsel- 
baum  has  described  the  occurrence  in  several  cases  of  a  diplococcus  not 
known  to  occur  elsewhere,  which  was  found  largely  confined  to  the  pus 
cells,  and  which  he  called  Diplococcus  intracellular  is  meningitidis. 

Animal  experiments  with  this  as  well  as  the  pneumococcus  would  in- 
dicate that  they  stand  in  a  causative  relation  to  the  disease.  Some  other 
scattering  forms  of  bacteria  have  been  described,  but  not  with  sufficient 
frequency  and  definitiveness  to  enable  us  to  judge  of  their  significance. 

It  seems  probable,  therefore,  from  what  we  know  at  present,  that 
several  forms  of  bacteria  are  capable  of  causing  acute  cerebro-spinal 
meningitis.  Which  is  the  most  frequent  and  important  it  remains  for 
further  researches  to  show.* 


*  For  literature  and  farther  details  consult  Weichselbaum,  FortschrittederMedicin. 
September  loth.  1887;  Goldschmidt,  Centralblatt  fflr  Bakteriologie,  Bd.  2,  No.  22; 
Neumann  and  Sefia^fer,  Virehow's  Archiv,  Bd.  109,  p.  477. 


DIPHTHERIA. 


Diphtheria  ia  &n  acute  infectious  disease,  usnallj  cbaracteriied  by  a 
croupons  iDflammation  on  some  of  the  mucous  membranes  or  on  tbe 
surface  of  wounds. 

Tbe  mucous  membranes  nhich  are  the  most  frequently  affected  in 
diphtheria  are  those  of  the  tonsils,  pharynx,  soft  palate,  nares,  larynx, 
and  tracfaea;  less  frequently  those  of  the  mouth,  gums,  (Bsophagus,  and 
stomach. 

Tho  local  inflammation  may  present  various  phases  which  represent 


^  i  -'l^'ji  '^.W-1  -K  i-^  ^,  'i  -;;;  -r; 
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clinical  types  of  the  disease.  Thus  there  may  be  a  simple  redness  of  the 
affected  surfaces  which  leaves  do  trace  after  death,  or  a  catarrhal  in- 
flammation. On  the  other  band,  in  the  more  marked  forms  of  the 
lesion  there  may  be  a  fibrous  exudate  which  infiltmtoa  the  mucous  mem- 
brane, or,  intermingled  with  pus  cells,  epithelial  cells,  red  blood-cells, 
bacteria,  and  granular  materiid,  forms  a  thick  or  thin  pellicle  on  the  af- 
fected surfaces.  This  pellicle  may  undergo  coagulation  necrosis,  and 
hand-in-hand  with  this  there  may  be  superficial  or  deep  coagulation  ne- 
crosis of  the  mucous  membrane. 
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Bacteria  of  various  forms  are  commonly  present  in  the  false  mem- 
brane, and  some  of  the  forms  may  penetrate  deeply  into  the  underlying 
tissue. 

The  false  membrane  in  diphtheria  is  thus  formed  by  a  combination 
of  inflammation  and  necrosis,  the  extent  of  the  necrosis  and  the  amount 
of  inflammatory  products  varying  in  the  different  cases. 

The  pseudo-membrane  may  disintegrate  or  exfoliate,  with  or  without 
loss  of  tissue  in  the  underlying  mucous  membrane.  Phlegmon,  abscess, 
and  oedema  are  liable  to  occur  as  local  complications.  Adjacent  and  dis- 
tant lymph  nodes  are  apt  to  be  swollen,  and  the  liver,  kidneys,  and  sali- 
vary glands  to  present  parenchymatous  degeneration. 

Catarrhal  bronchitis,  and  broncho-pneumonia  or  lobular  pneumonia, 
frequently  complicate  diphtheritic  lesions  of  the  upper  air  passages  and 
fauces. 

Prolonged  series  of  studies  have  shown  that  diphtheria  is  caused  by 
bacteria,  which  apparently  induce  the  croupous  inflammation  by  their 
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local  growth,  and  the  systemic  effects  by  the  absorption  of  a  ptomaine 
produced  by  the  germs  at  the  seat  of  local  lesion. 

It  is  not  unlikely  that  more  than  one  species  of  bacteria  is  capable  of 
inducing  that  series  of  symptoms  or  lesions  which  we  call  diphtheria. 

Loeffler  and  others  have  isolated  a  slender  bacillus  from  the  pseudo- 
membrane  in  several  cases,  which  they  are  disposed  to  believe  to  be  the 
cause  of  the  disease  in  the  cases  which  they  studied  in  Germany. 

On  the  other  hand,  bacterial  studies  on  cases  of  diphtheria  occurring 
in  New  York  have  failed  to  reveal  the  presence  of  Loeffler's  bacillus,  but 
have  shown  the  very  constant  presence  in  and  about  the  local  lesion 
(Fig.  213)  of  a  streptococcus  which  appears  to  be  identical  with  the 
streptococcus  of  suppuration  and  of  erysipelas,  and  which  there  is  much 
reason  for  believing  is  the  cause  of  the  disease  (Fig.  214).  These  bac- 
teria, which  have  b3en  temporarily  called  SireptoGOccus  Diphiheria,  are 
not  found  in  any  considerable  numbers  in  the  viscera.' 

^  For  a  resumS  of  earlier  bacterial  iav^esligations  oq  diphtheria,  and  the  results  of 
recent  studies  on  cases  occurring  in  New  York,  see  **  Studies  on  the  Etiology  of  Diph- 
theria" {Prudden),  Am.  Jour.  Med.  Sc,  April  and  May,  1889. 
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In  some  cases  of  cholera  there  are  no  marked  changes  to  be  found 
after  death. 

If  death  occurs  during  the  invasion  of  the  disease  or  in  the  stage  of 
collapse,  in  the  more  marked  cases  the  appearances  are  as  follows  : 

The  bodies  remain  warm  for  some  time,  and  the  temperature  may 
rise  for  a  short  time  after  death.  The  rigor  mortis  begins  soon  and 
lasts  for  an  unusually  long  time.  The  muscles  sometimes  exhibit  a  ]>e- 
cnliar  spasmodic  twitching  before  the  rigor  mortis  sets  in,  especially  the 
muscles  of  the  hand  and  arm. 

The  Skin  is  of  a  dusky  gray  color,  the  lips,  eyelids,  fingers,  and  toes 
of  a  livid  purple.  The  ends  of  the  fingers  are  shrivelled,  the  cheeks  and 
eyes  are  fallen  in. 

The  Brain. — The  sinuses  of  the  dura  mater  are  filled  with  dark,  thick 
blood.  The  pia  mater  may  be  normal,  or  oedematous,  or  ecchymosed, 
or  infiltrated  with  fibrin.  The  brain  is  usually  normal,  but  may  be  dry 
and  firmer  than  usual. 

The  Lungs  are  retracted  and  anaemic,  the  pleura  may  be  dry  or 
coated  with  fibrin. 

Hie  Heart  is  normal. 

The  Peritoneum  may  be  dry  or  coated  with  a  layer  of  fibrin. 

The  Stomach  is  usually  unchanged,  but  may  be  the  seat  of  catarrhal 
inflammation. 

The  Small  Intestine. — There  may  be  ecchymose.^  in  the  mucous  mem- 
brane; the  mucous  membrane  may  be  soft  and  unlematous;  there  may  l>e 
general  congestion,  or  the  congestion  may  be  confined  to  the  ))eripheries 
of  the  solitary  and  agminated  glands,  and  these  glands  may  be  swollen: 
or  there  may  be  croupous  inflammation  and  su|KTficial  necrosit*.  All 
these  changes  are  regularly  mo^t  marked  at  the  lower  end  of  the  small 
intestine.  There  is  apt  to  be  post-mortem  desquamation  of  the  epitlu*- 
lium.  The  characteristic  rice-water  fluid  mav  l>e  found  in  the  intestine.** 
after  death,  or  instead  of  this  a  dark-colored,  bloody  fluid. 

The  Large  Intestine  is  usually  normal,  but  in  some  epidemics  croup 
ous  inflammation  occurs  in  a  considerable  number  of  oases. 
43 
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The  Liver  aud  Spleen  undergo  but  few  changes;  they  may  be  anfemio 
and  flabby. 

The  Kidneys  arc  often  increased  in  size,  with  white  and  tliickeiiej 
cortex  andcongeated  pyramids.  The  epilheltnm  of  the  cortex  tabescoa- 
taius  coarse  granules  and  fat-globules.  The  tubes  contain  cast  matter, 
and  broken-down  epithelium.  These  changes  may  be  looked  upon  as; 
being  simply  of  a  degenerative  character  or  as  the  results  of  n  parenchj- 
matons  nephritis. 

T}iB  Uterus  and  Ovaries  may  be  congested  and  contain  extravasated 
blood. 

If  the  patient  does  not  die  until  the  stage  of  reaction,  the  body  doaa 
not  present  the  same  collapsed  appearance,  and  there  are  often  inflam- 
matory changes  in  different  parts  of  the  body,  especially  in  the  larynx, 
the  lungs,  the  stomach,  and  the  intestines. 


c^y-^ 
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According  to  recent  researches  by  Koch,  which  have  been  abundantly 
confirmed  by  others,  there  are  constantly  present  in  the  small  inteetinea 
of  cholera  patients,  during  the  early  and  active  stages  of  the  disease,  char- 
acteristic curved  bacilli  which  are  not  known  to  occur  in  the  body  under 
any  other  conditions,  and  which  have  been  proved  to  cause  the  disease. 
These  bacilli  are  from  0.8  to  3.0  /i  long,  and  are  sometimes  slightly, 
sometimes  considerably  curved  (see  Fig.  315).  When  growing,  the  indi- 
vidual bacilli  are  apt  to  cling  together  by  their  ends,  forming  S-shape4 
figures  or  spirils  of  considerable  length.  They  are  therefore  often  called 
Spirillum  cholera  asiaticm.  From  the  curved  shape  of  the  individuals 
they  are  also  often  called  "comma  bacilli."  They  maybe  present  ia 
moderate  numbers  in  and  beneath  the  miicous  membrane  of  the  intes- 
tine, and  in  very  large  numbers  in  the  intestinal  contents  and  in  ths 
dejections  in  the  acute  forms  and  early  stages  of  the  disease. 
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In  the  process  of  their  growth  and  multiplication  in  the  intestinal 
canal,  they  apparently  produce  a  poisonous  ptomaine,  the  local  action  and 
absorption  of  which  into  the  body  fluids  produce  the  symptoms  and  lesions 
of  the  disease.  The  systemic  effects  appear  to  be  in  the  nature  of  a  sep- 
tic intoxication.  The  cholera  bacillus  may  retain  its  vitality  for  a  con- 
siderable period  in  water,  and  on  moist  substances,  such  as  damp  linen, 
earth,  and  vegetables,  may  increase  in  numbers  with  great  rapidity. 

A  temperature  of  from  30°-40**  0.  is  most  favorable  for  their  growth. 
At  about  16^  G.  their  proliferative  activities  cease,  but  they  are  not 
killed  by —10°  C.  They  are  readily  killed  by  drying,  and  the  presence 
of  acids  is  very  inimical  to  their  growth. 

There  is  not  sufficient  evidence  that  they  form  spores,  and  their  period 
of  life  is  short. 

The  cholera  bacillus  is  readily  cultivated  on  artificial  culture  media, 
such  as  gelatin,  agar,  milk,  beef-tea,  potatoes,  etc.  In  fluids  it  is  capa- 
ble of  performing  active  movements. 

While  they  may  be  readily  stained  by  the  ordinary  methods  when 
present  in  the  dejecta,  their  morphological  characters  arc  not  absolutely 
distinctive,  since  several  forms  of  curved  bacilli  belonging  to  the  same 
gronpand  closely  resembling  them  have,  under  varying  conditions,  been 
found  in  the  dejecta  and  in  the  mouth. 

It  is  often  of  the  highest  importance  to  determine,  at  the  earliest  )>os- 
sible  movement,  whether  or  not  a  suspected  case  be  one  of  Asiatic 
cholera  or  some  other  form  of  acute  intestinal  disorder,  so  that  the 
proper  measures  may  be  instituted  to  prevent  the  spread  of  the  disease. 
The  characters  which  are  developed  in  the  cultures  of  the  cholera  bacil- 
lus enable  an  expert  biologist  to  distinguish  this  organism  from  all  other 
known  forms. 

Gelatin  plate  cultures  are  made  in  the  usual  way  (see  page  101)  from 
the  intestinal  contents,  very  small  portions  being  taken.  A  considerable 
nnmber  of  plates  should  be  made  of  varying  dilutions  and  kept  at  alMUit 
21°  C.  (70°  P.).  Usually  after  about  twenty-four  hours,  the  colonies 
of  the  cholera  germ  appear  as  small,  rounded,  grayish,  granular  bodies 
with  rough  edges.  As  the  colonies  grow,  they  become  more  <M>ariH?ly 
granular,  and  after  a  time  look  as  if  ct>mposed  of  strongly  refract  He 
grannies,  like  particles  of  pounded  glass.  The  gelatin  becomes  fluidified 
around  the  growing  colony,  which  sinks  into  the  fluid-filled  pit  thus 
formed.  In  gelatin  tubes  inoculated  in  the  usual  way  with  the  cholera 
bacillus,  the  gelatin  is  fluidified  along  the  puncture  line,  but  most  rajiidly 
at  the  surface,  where  a  small  air  bubble  usually  lies  at  the  top  of  tlie 
fluidified  pit. 

On  potatoes  tlie  cholera  bacillus  grows  but  slightly  at  ordinary  tem- 
peratures, but  in  the  thermostat,  at  the  temperature  of  the  body,  it  grows 
rapidly,  forming  a  light-grayish  or  brownish  pellicle. 
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By  thug  taking  together  the  morphological  and  biological  characters, 
it  is  possible  usually  on  the  second  or  third  day  to  determine  whether 
the  intestinal  contents  of  a  suspected  case  does  or  does  not  contain  the 
bacillus  of  Asiatic  cholera. 

The  cholera  bacillus,  both  in  the  dejecta  and  in  pure  cultures,  is 
readily  stained  by  the  ordinary  aniline  dyes.  The  results  of  the  intro- 
duction of  considerable  quantities  of  cholera  bacillus  cultures  into  the 
gastro-intestinal  canal  of  animals  have  abundantly  proven  the  causative 
relation  of  the  bacillus  to  the  disease.* 


1  For  the  details  of  his  researches  on  Asiatic  cholera,  see  Koch's  report,  '*  Arbeiten 
a.  d.  kaiserlichen  C^esundheitsamte/'  Bd.  8,  1887. 


YELLOW  FEVER 


The  Skin  is  of  a  yellow  color  from  the  presence  of  bile  pigment,  and 
may  be  mottled  by  ecchymoses. 

The  Heart  is  of  a  pale  or  brownish-yellow  color.  Its  muscnlar  fibres 
are  the  seat  of  fatty  degeneration. 

The  Lunge  are  congested. 

The  Stomach  often  contains  the  characteristic  black  fluid  which  is 
vomited  daring  life.  Its  mncoas  membrane  is  congested,  softened,  and 
sometimes  eroded. 

TTie  Intestines  are  dark-colored,  often  distended  with  gas,  and  some- 
times contain  blood. 

The  Liver  in  the  earlier  stages  of  the  disease  may  be  intensely  con- 
gested. More  frequently  it  contains  but  little  blood,  is  of  a  light-yellow 
color,  and  the  hepatic  cells  are  infiltrated  with  coarse  granules  and  fat- 
globules.     The  gall  bladder  is  contracted  and  contains  but  little  bile. 

The  Spleen  shows  no  marked  changes. 

The  Kidneys  present  the  lesions  of  the  intense  form  of  parenchyma- 
tous nephritis. 

While  its  mode  of  occurrence  and  the  character  of  its  symptoms  and 
lesions  afford  a  strong  presumption  that  yellow  fever  is  an  acute  infec- 
tious disease,  none  of  the  various  studies  which  have  been  made  uiK)n 
its  etiology  have  as  yet  revealed  the  presence  of  any  micro-organism  to 
the  action  of  which  it  can  be  fairly  attributed. 
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Persons  are  said  to  have  taberculosis  when  there  is  going  on,  in  some 
part  of  their  body,  an  inflammation  accompanied  with  the  growth  of 
tubercle  bacilli. 

It  is  also  possible  that  persons  may  have  tubercle  bacilli  in  the  blood 
and  tissues  without  any  inflammation,  but  of  this  we  have  no  actual 
knowledge. 

In  the  experimental  production  of  tuberculosis  in  animals,  the  inoc- 
ulation of  pure  cultures  of  the  bacillus  is  followed  by  inflammatory 
changes  at  the  point  of  inoculation,  and  then  the  infection  of  other 
parts  of  the  body  through  the  blood-vessels  or  the  lymphatics.  In  the 
tissues  thus  infected  inflammatory  changes  take  place.  It  seems,  there- 
fore, that  the  tubercle  bacilli  act  as  the  direct  cause  of  the  inflammation. 
It  has  been  found,  however,  that  the  spread  of  the  bacilli  from  the  point 
of  inoculation  is  very  decidedly  influenced  by  the  environment  and  mode 
of  life  of  the  animal,  and  that  some  kinds  of  animals  are  much  more 
susceptible  to  the  infection  than  are  others. 

In  human  beings,  cases  of  direct  local  inoculation  have  been  reported, 
but  they  are  very  rare. 

There  seems  to  be  no  doubt  that  the  bacilli  can  be  introduced  into 
tlie  alimentary  canal  by  infected  milk  and  meat.  It  is  still  uncertain, 
however,  how  often  such  a  mode  of  infection  really  takes  place. 

The  ordinary  way  for  tubercle  bacilli  to  be  introduced  into  the  human 
body  seems  to  be  by  the  air  inspired  into  the  lungs. 

Tuberculosis  occurs  most  commonlv  in  the  form  of  a  tubercular  in- 
flammation  affecting  some  one  part  of  the  body — "localized  tubercu- 
losis." Such  a  localized  tuberculosis  may  retain  throughout  the  char- 
acters of  a  local  inflammation;  it  may  be  accompanied  by  the  clinical 
evidences  of  systemic  infection;  it  may  give  rise  to  the  successive  devel- 
opment of  tubercular  inflammation  in  other  parts  of  the  body;  it  may 
give  rise  to  a  sudden  development  of  tubercular  inflammations  in  many 
parts  of  the  body  at  the  same  time. 

It  seems  possible  that  such  localized  tubercular  inflammations  may  be 
due  to  the  presence  of  the  tubercle  bacillus  acting  as  a  local  irritant. 
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More  frequently,  however,  it  is  neceseury  tlint  »  tmnmatism,  or  euinv 
other  cause  of  inflainmatioD,  ehould  act  up  au  infliirnmBlion  to  which 
the  tubercular  character  is  given  by  the  growth  o(  the  bacilluB. 

The  development  of  secondary  tubercular  inflammation  a  may  be  due 
either  to  simple  iufection  with  tho  bacilli  or  to  the  action  of  fresh  cause* 
of  inflammation. 

If  there  is  a  sudden  formation  of  miliary  tubercles  in  many  partK  of 
the  body  ut  the  same  time,  the  patient  is  said  to  have  "  general  miliary 
tuberculosis." 

Such  a  general  infection  may  be  caused  by  the  diffusion  through  the 
body  of  bacilli  derived  from  a  local  tuberculosis,  such  oa  tubercular 
phlebitis  or  arteritis,  or  from  the  breaking  into  a  vessel  of  u  tubercular 
lymph  glund,  or  by  the  inhalation  into  the  lungs  of  large  nninbcn}  of 
bacilli. 

The  hereditary  constitutiou,  the  mode  of  life,  tho  climate,  all  have 
a  decided  effect  in  rendering  each  indiridnal  more  or  lees  liable  to  tuber- 
cular infection. 

The  method  by  which  human  beings  transmit  tuberculoaia  seems  to 
be  largely  by  means  of  the  dried  sputa. 

The  forms  of  inflammation  which  are  excited  by  or  accompany  the 

Itnbercle  baoillus  are  the  exudative  and  the  productive. 
I     Tho  inflammations  run  an  acute,  subacute,  or  chronic  course. 
I     The  lesions  which  wo  regularly  find  are: 
1.  Miliary  tnbercles. 

2.  Diffuse  inflammation  of  various  kinds,  with  cheesy  degeneration 
of  the  inflammatory  products. 

3.  The  ordinary  products  of  inflammation — pus,  fibrin,  nmm,  epi< 
eliam,  granulation  ttssne,  and  connective  ti^suo. 

Associated  with  all  these  lesions  we  find  the  tubercle  bacilli. 

1.  Miliary  Tubercle*.— TheBe  are  small  nodules,  of  irregularly  spbi 
'~  Isbape,  the  smallest  hardly  visible  to  the  naked  eye,  the  faugwt 
tJU  %  pea.     The  smaller  ones  are  gray  and  Bemi-trauipareot; 
r  are  opaque,  whitish  or  yellow,  especially  at  their  centw. 

Miliary  tubercles  do  not  all  have  the  same  stnictura. 

Some  are  composed  of  amorphous  granular  matter,  of  <legeD«r»t«(l 
lang  tissue,  and  of  epitlielial  culls  and  pus. 

Some  are  composed  of  a  tissue  resembling  granulation  lisane. 

Some  are  composed  of  tubercle  tissue,  alone  or  Muctatnd  with  otbcr 
infl*mniatory  products  (Figs.  41  and  liS). 

The  term  "  tuliercle  tissue  "  is  employed  to  designate  an  iDflammatury 
product  which  somewhat  resembles  granulation  tissue.  It  is  compoMid 
of  a  basement  subst^inco  and  uf  cells.  The  basement  lubstanve  is  deli- 
cate and  finely  granular,  and  contains  round  and  oral  nuclei.  This  base- 
meul  substance  has  a  reticulated  urrangemect,  and  in  the  •poc'wof  the 
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reticulum  arc  polyhedral  nucleated  cells.  There  may  also  be  present 
the  large  nucleated  bodies  called  giant  cells.  These  giant  cells,  although 
apparently  all  formed  in  the  same  way  by  the  fusion  of  a  number  of 
smaller  cells,  yet  do  not  always  present  exactly  the  same  appearance. 
Some  of  them  seem  to  form  part  of,  and  to  be  continuous  with,  the  base- 
ment substance;  others  are  separated  from  the  basement  substance,  and 
look  like  large  cells  contained  in  the  meshes  of  the  basement  substance. 
In  some  tubercle  tissue  the  basement  substance,  in  others  the  polyhedral 
cells,  in  others  the  giant  cells  are  predominant  (Figs.  42  and  43). 

Such  tubercle  tissue  is  arranged  in  the  form  of  small  spheroidal 
bodies — tubercle  granula— and  of  a  diffuse  tissue.  So  that  a  '*  tuber- 
cular" miliary  tubercle  is  composed  of  one  or  more  tubercle  granula 
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Fio.  216.— Tubercle  Bacilli,  with  Pus  Cklls,  in  Sputum. 
The  bacilli  stained  with  fuchsin. 


and  of  diffuse  tubercle,  to  which  may  be  added  other  inflammatory  pro- 
ducts. 

All  miliary  tubercles  may  undergo  cheesy  degeneration,  or,  more 
rarely,  be  changed  into  connective  tissue. 

The  miliary  tubercles  formed  of  amorphous  granular  matter  or  of  in- 
different round-celled  tissue  are  most  common  in  acute  general  tuber- 
culosis. The  miliary  tubercles  formed  of  well-defined  tubercle  tissue  are 
most  completely  developed  in  localized  tuberculosis. 

Tubercle  tissue  infiltrates  and  replaces  connective  tissue;  it  fills  cavi- 
ties, and  it  projects  from  free  surfaces.  It  contains  but  very  few  blood- 
vessels, and  when  it  infiltrates  a  tissue  the  vessels  of  that  tissue  become 
obliterated.  There  is  often  associated  with  it  a  proliferation  of  the  en- 
dothelial cells  of  the  arteries  or  an  obliterating  endarteritis. 


TCBERtT7L06IB.  545 

'i.  Diffuse  Inflammation  with  Cheesy  Degeneration  of  the  Injtamma- 
•f  Products. — This  form  of  lesion  is  found  in  the  large  tubervulur 
niKBses  in  the  bruin,  in  the  mucous  membrane  of  the  bronchi,  in  the 
large  flat  tumors  of  the  aeroiia  raenibranes,  and  in  the  diSuse,  cheesy 
inGltration  of  the  kidneys,  the  ureters,  bladder,  prostate,  testicle,  and 
uterus.  The  constant  feature  of  the  lesion  is  the  development  of  an  in- 
different round-celled  tissue,  which  rapidly  undergoes  cheesy  degenera- 
tion. Imbedded  in  this  tissue  th^re  may  be  tubercle  graunla.  When 
the  lesion  is  far  advanced,  the  degenerative  changes  may  invoWe  all  the 
inflammatory  products,  so  that  we  find  no  formed  elements,  nothing  but 
a  diffuse,  caseous  mass.  In  the  earlier  stages  of  the  lesion,  the  indifferent 
rouud-cellod  tii^sue  and  thu  tubercle  granutu  are  readily  demonstrated. 
3.  Pus,  fibrin,  serum,  fpithelial  cells,  cunneclive  tissue,  and  indif- 
ferent tissue  are  all  found  in  varying  quantities,  either  separately  or  to- 
gether, in  those  parts  of  the  body  where  the  tubercular  lesions  haTcbeeii 
developed. 

Tht  Tubercle  £aci7/(  are  slender,  6lamentous  bacteria  (Fig.  SIB),  vary- 
ing in  length  from  one-fourth  to  one-half  the  diameter  of  a  red  blood- 
cell.  They  may  contain  spores,  which  give  them  a  beaded  appeamnco. 
and  are  sometimes  slightly  curved.  It  is  possible,  but  very  diflicult,  to 
see  them  when  they  have  not  been  stained.  Morphologically  they  very 
cloel^ly  resemble  the  bacilli  of  leprosy  and  sumo  other  forms  of  filamen- 
tous bacteria.  They  differ  from  moat  similarly  formed  bacilli  in  the 
lonucity  with  which  they  retain  the  color  after  staining,  although  the 
bacilli  of  leprosy  have  this  same  property.  It  is,  however,  the  effect  of 
the  living  bacilli  upon  the  organism,  when  introduced  into  it  uud^r 
favorable  conditions,  which  fnrnisliea  the  only  absolute  proof  of  Ihoir 
identity. 

The  tubercle  bacilli  are  present  in  the  characteristic  lesions  of  almost 
all  cases  of  local  and  general  tuberculosis.     But  there  are  apparently  ex- 
ceptional cases  of  typical  tuberculosis  in  which  the  most  careful  exami- 
nation fails  to  reveal  the  bacilli.     This  appareut  abMsaoo  of  tbo  banilH 
is  prot)ably  due  cither  to  their  disappearance  as  the  procesa  grows  older, 
or  to  some  unknown  changes  which  interfere  with  the  ordinary  staining 
procedures. 
^^     The  number  of  bacilli  which  are  present  in  the  lesions  is  subject  to 
^H^Mtt  variations.     They  are  most  abundant  in  thn  wall^  and  oontvnta  of 
^^Bltbisical  cavities,  and  in  tubercle  tissue  which  is  undergoing  ch«My 
^Hegeneration  and  disintegration.     In  these  aitnatious  they  may  \m  found 
^^fa  mfriads,  forming  sometimes  a  large  part  of  tbe  disintegnUed  tnaas. 
^^Eliej  are  found  in  cells  and  scutterod  among  tbem.     Sotuetinet  tfacy 
^Elin  present  in  considerable  numbers  in  the  giant  cells  of  miliary  tnlwr- 
oies.     In  the  dense,  firm,  chronic  miliary  tnbercle*  they  aro  not  com- 
monly present.     In  tbe  acute  general  tuberculous  of  obtldren  thoy  are 
44 
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often  present  in  enormous  numbers^  particularly  iA  the  lungs.  They 
may  be  found  in  tubercular  inflammation  in  any  part  of  the  body,  and 
have  been  seen  in  the  blood.  The  bacilli  are  almost  constantly  found  in 
the  sputa  of  phthisical  patients,  and  their  presence  sometimes  affords 
valuable  diagnostic  aid  in  early  stages  or  obscure  forms  of  the  disease. 

MBTHODS  OF  STAINCKG  THE   TUBERCLE  BACILLI. 

In  Fluids. — The  most  reliable  and  nseful  of  the  numerous  methods 
which  are  employed  for  staining  the  tubercle  bacilli  is  EhrliMs  or  some 
modification  of  this.  For  the  examination  of  fluids,  such  as  sputum, 
etc.,  the  material  should  be  spread  in  a  thin  layer  on  a  cover-glass,  dried 
in  the  air,  and  then  passed  thrice  through  the  flame  (see  page  96).  The 
staining  fluid  is  prepared  by  making  (1)  a  saturated  solution  of  anilin 
oil  in  distilled  water;  this  is  done  by  adding  about  five  per  cent  of  the 
oil,  and  shaking  vigorously  and  filtering  through  a  moistened  filter.  To 
this  clear  filtrate  should  be  added  (2)  a  sufficient  quantity  of  a  satu- 
rated alcoholic  solution  of  fuchsin  to  give  the  fluid  a  dark,  almost  opa- 
lescent appearance  (the  exact  amount  of  the  stain  is  not  important).' 
The  prepared  cover-glass  is  floated — specimen  side  down— on  this  color- 
ing fluid,  and  gently  boiled  from  three  to  five  minutes. 

The  entire  specimen  is  thus  completely  stained,  tubercle  bacilli,  tis- 
sue elements,  and  other  bacteria  which  may  be  present,  all  in  the  same 
way.  The  next  step  is  to  remove  the  color  with  acid  from  all  the  struc- 
tures which  may  be  intermingled  with  the  tubercle  bacilli;  the  latter, 
owing  to  the  tenacity  with  which  they  retain  the  color,  being  but  slightly 
affected.  This  is  done  by  dipping  the  cover-glass  into  an  aqueous  solu- 
tion of  twenty-five-per-cent  nitric  acid,  and  shaking  it  about  for  a  few 
seconds.  The  acid  may  be  even  a  little  more  dilute  than  this.  Under 
the  influence  of  the  acid,  the  specimen  on  the  cover-glass  loses  its  red 
color  and  becomes  gray  or  colorless.  It  is  then  thoroughly  rinsed  in 
three  or  four  successive  portions  of  alcohol,  and  finally  in  water.  By 
this  manipulation  the  red  color  may  be  to  a  slight  extent  restored. 

Care  should  be  taken  not  to  expose  the  specimen  too  long  to  the 
action  of  the  acid,  because  then  the  bacilli  may  be  also  partially  or  com- 
pletely decolorized.  A  little  experience  will  enable  the  experimenter  to 
judge  of  the  proper  time  for  the  action  of  the  acid. 

The  specimens  may  be  studied  in  water  with  the  use  of  a  high-power 
lens — preferably  an  oil  immersion — and  the  Abb6  condenser,  or  they 
may  be  dried  in  the  air  and  mounted  in  balsam. 

Inasmuch  as  not  infrequently  some  other  bacteria  besides  the  tubercle 
l)acilli  retain  a  slight  red  color,  it  is  well,  after  the  specimen  is  rinsed 


'  This  stain  should  be  freshly  prepared,  as  it  does  not  usually  keep  well  for  mxxt 
ih&n  a  few  days. 
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in  water,  to  float  the  cover-glass  for  a  few  minutes  in  a  dilute  aqueous 
solution  of  methylin  blue,  which  will  replace  the  red  color  in  all  of  the 
bacteria  except  the  tubercle  bacilli,  thus  forming  a  marked  color  contrast 
between  them. 

Various  other  aniline  dyes  may  be  used  instead  of  the  fuchsin,  and 
there  are  various  minor  modifications  of  the  process  which  are  often  em- 
ployed; but,  on  the  whole,  for  routine  sputum  examinations  we  recom- 
mend the  method  here  given. 

In  Sections. — Thin  sections  of  tubercular  tissue  which  have  been 
hardened  in  alcohol  are  stained  in  the  same  way,  except  that  instead  of 
hastening  the  process  by  heating,  which  is  apt  to  shrivel  the  sections, 
they  must  lie  in  the  dye  for  from  twelve  to  twenty-four  hours.  After 
decolorization  by  acid  and  dehydration  by  alcohol,  the  sections  are 
cleared  in  oil  of  cloves  and  mounted  in  balsam.  In  specimens  prepared 
in  this  way,  the  bacilli  stand  out  as  sharply  defined  slender  rods  or  fila- 
ments on  the  uncolored  or  but  slightly  tinted  background  (Fig.  129). 

Other  dilute  acids  besides  nitric  acid  may  be  used  for  decolorization, 
such  as  hydrochloric.  This  is  sometimes  desirable  in  examining  delicate 
tissues,  since  the  nitric  acid  often  causes  shrinkage  and  distortion  in  the 
specimen.  A  one-per-cent  alcoholic  solution  of  hydrochloric  acid  is 
suitable  for  this  purpose. 

For  purposes  of  simple  recognition  of  the  bacilli  in  specimens,  it 
seems  to  the  writer  usually  better  to  have  no  color  in  the  preparation 
other  than  that  which  the  tubercle  bacilli  possess.  But  it  is  often  con- 
venient to  demonstrate  the  nuclei  of  the  cells  at  the  same  time,  and  this 
may  bo  accomplished  by  staining  afterwards  with  some  color  which  will 
contrast  with  that  of  the  bacilli,  such  as  Bismarck  brown  or  methyl 
blue. 

CuUures, — The  tubercle  bacillus  grows  readily  in  artificial  cultures 
at  the  temperature  of  the  body,  on  blood-serum,  also  on  apir  to  which  ten 
per  cent  of  glycerin  has  been  added,  and  on  boiled  potatoes,  provided 
that  they  be  sealed  in  tubes  so  that  the  surfaces  may  remain  moist.  It 
forms  on  the  surfaces  of  the  culture  dry,  scalv,  usually  not  very  volumi- 
noas  grayish  masses.' 


'  Biblioffraphy, — Aside  from  the  MaDdanl  works  on  gt'neml  i>:HhnU>«ry,  tho  muliT 
may  consult,  for  an  account  of  the  earlier  literatun?  and  investipktit>ns  on  tubt^rrulosiii 
up  to  1869,  the  monograph  of  Waldenburg,  \Y\v  TwUnxiV^"  Ikrlin.  1H69.  The 
announcement  of  the  diHCovery  of  the  Bacillus  tutiercuhtsiH  by  Koch  was  made  in  the 
Berliner  Klin.  Wochenschrift,  1882.  No.  15.  A  mtwt  elalMtnite  and  valualile  article 
on  the  same  subject  by  Koch  is  t^ntaim^d  in  the  **  MittlH'iluu^'u  aus  dem  KaitMTlichen 
Gesundheitsamte,"  vol.  ii. 

The  ver>'  voluminous  literature  on  the  subject  of  the  luU'rcle  tiacillus  which  has 
accumulated  sina*  1K82  is  for  the  most  |Nirt  scrattereil  thn>ui;h  the  tSerman.  Kngliah. 
and  French  jouniuls.  It  may  be  best  obtained  by  consul  ling  flieh  i>f  the  Index  Medi- 
CU8  of  dates  since  April.  1882. 


Thin  form  of  i tiflam niHtion  most  frequently  occurB  in  the  skin  of  the 
face,  but  also  io  the  miiooua  membrane  of  the  mouth,  pharynx,  coii- 
junctiva,  vulva,  and  vagina.  The  lesion  consiBts  of  bhihII,  multiple 
nodules  of  uew-formed  tissue,  Eoinewhat  resembling  granulation  tissue. 


i-"ni,  SIT.— Unm  o»  F*o«. 

in  the  cutis  or  mucosa  and  submucosa.     By  the  formation  of  new  nodaleal 
and  a  more  diSusG  cellular  iufiltratiou  of  the  tiasue  between  them,  thaf 
lesion  tends  to  spread,  and  by  the  confluence  of  the  infiltrated  portioi 
a  dense  and  more  or  less  extensive  area  of  nodular  infiltration  may  ba  1 
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formed.  There  may  be  an  excessive  production  and  exfoliation  of  epi- 
dermis over  the  infiltrated  area,  or  an  ulceration  of  the  new  tissne. 

Microscopical  examination  shows  the  lesion  to  consist  in  the  forma- 
tion of  tissue  composed  of  small  spheroidal  cells,  intermingled  with  yari- 
able  numbers  of  larger,  so-called  epithelioid  cells  and  cell  masses^  and, 
in  many  cases,  with  giant  cells  (Fig.  217).  In  some  cases^  a  well- 
marked  reticulum  is  present  between  the  new  cells^  and  these  are  often 
grou[)ed  in  masses  around  the  blood-yessels.  In  some  cases,  there  is, 
without  previous  ulceration,  a  formation  of  new  connective  tissue  in  the 
diseased  area,  and  a  well-marked  cicatrization;  in  other  cases,  the  cells 
and  intercellular  substance  undergo  a  disintegration  which  leads  to 
ulceration. 

The  morphological  characters  of  the  lesion  long  ago  led  to  the  con- 
jecture that  lupus  was  in  reality  a  form  of  tubercular  inflammation. 
This  view  has  now  become  established  by  the  numerous  observations 
which  show  the  very  constant  presence  of  the  tubercle  bacillus  at  the 
seat  of  inflammation.  It  is  not  unlikely,  however,  that  in  the  clinical 
group  of  diseases  called  lupus  there  may  be  lesions  which  are  not  caused 
bv  the  tubercle  bacillus.  More  exact  bacterial  studies  must  be  made 
before  this  point  can  be  fully  decided. 


EEYSIPELAS. 


Erysipelas  is  a  dilTuae  inflamination  of  the  akin  and  Bnbcutaiieone 
tigsne  which  tenda  to  apread,  and  which  especially  involvea  the  lymph 
spaces  and  the  lymph  veseele.  It  is  characterized  locally  by  swelling  of 
the  tissue  and  a  bright  red  colur  of  the  integument.  It  ia  regularly 
accompanied  by  constitntionai  disturbances,  the  most  marked  of  which 
is  fever.  The  morphological  changes  at  the  aeat  of  lesion,  as  we  see 
them  after  death,  vary  coDsiderably  in  different  cases  and  in  different 
Stages  of  the  disease.  The  redness  of  the  Uiaease  usually  disappears 
after  death.     But  the  tissues  may  be  swollen  by  the  accumulation  of 
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BCrons  fluid.  This  fluid  may  be  nearly  transparent,  or  tnrbid  from  ad- 
mixture with  pus  cells.  Pus  cells  may  infiltrate  the  tissues  either 
sparsely  or  in  dense  masses.  Sometimes  vesicles  are  found  on  the  sur- 
face, or  scabs;  sometimes  more  or  less  of  the  affected  region  becomes 
filled  witli  abscesses  or  gangrenous.  In  some  cases  we  find,  aside  from 
the  local  lesions,  petechia  in  the  serous  merabraaes,  swelling  of  the 
spleen,  and  parenchymatous  degeneration  of  the  ktdncj's  and  liver. 

The  researches  of  Felileisen  and  others  have  shown  that  erysipelas  ia 
caused  by  the  presence  and  action  in  the  tissues  of  a  chain  coccus  called 
Slreplococctfs  erysipelatos.  These  bacteria  are  usually  most  abundant 
in  the  lymph  vessels  and  lymph  spaces  along  the  advancing  borders  of 
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the  inflammatory  area,  but  they  may  be  contained  in  the  blood-vessels 
(see  Fig.  218). 

The  Streptococcus  erysipelatos  is  a  moderately  large  coccus,  varying, 
however,  considerably  in  size,  and  may  occur  singly,  in  pairs,  or  in 
longer  and  shorter  chains  (see  Fig.  219).  It  is  readily  cultivated  artifi- 
cially, forming  in  gelatin  tubes  a  series  of  small  whitish  colonies  along 
the  puncture  line,  and  not  fluidifying  the  gelatin.  Its  growth  in  gen- 
eral is  slow.  It  forms  a  scarcely  visible  growth.  At  35°  C.  on  potatoes, 
and  in  beef- tea  at  the  same  temperature,  it  forms  within  twenty-four  to 
forty-eight  hours  an  abundant  flocculent  deposit  which  may  cling  to  the 
sides  of  the  tube. 

Inoculation  of  rabbits  with  the  pure  culture  may  induce  a  fairly 
typical  erysipelatous  inflammation,  but,  as  these  animals  are  not  espe- 
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cially  susceptible  to  its  action,  the  results  of  inoculations  are  not  con- 
stant. 

In  its  morphological  and  histological  characters  it  appears  to  be 
identical  with  the  Streptococcus  pyogenes  and  Streptococcus  diphtherinp. 
There  appears  to  be  much  reason  for  believing  that  many  forms  of 
phlegmonous  inflammation,  and  many  forms  at  least  of  diphtheria  and 
erysipelas,  are  different  phases  of  the  inflammatory  process  due  to  the 
same  organism;  the  difference  in  the  reaction  of  the  tissues  which 
constitute  the  clinical  differences  characteristic  of  the  different  diseasos 
being  duo,  perhaps  to  differences  in  the  tissues  involved,  i>orhaps  to 
variations  in  the  characters  and  virulence  of  the  germ,  and  perhaps  to 
causes  which  at  present  we  know  nothing  about. 

Further  researches  are  required  to  fully  explain  the  exact  relation- 
ship of  these  at  least  closely  allied  forms  of  inflammation  to  one  another 
and  to  the  bacteria  which  cause  them. 


PYEMIA. 


It  has  long  been  known  that  a  certain  number  of  persons  who  have 
received  wounds  by  accident  or  by  the  hands  of  the  surgeon  may  suffer 
from  constitutional  symptoms  and  develop  lesions'.  To  designate  the 
condition  of  these  patients,  the  terms  pyaemia,  septicaemia,  septo-pyaemia, 
ichorrhaemia,  inflammatory  fever,  surgical  fever,  traumatic  fever,  sup- 
purative fever,  and  purulent  infection  have  been  used.  Attempts  have 
been  made  to  distinguish  several  different  forms  of  disease  and  to  call 
one  pyaemia,  another  septicaemia,  and  so  on,  but  these  attempts  have  not 
proved  satisfactory,  and  for  the  present  it  is  better  to  include  them  all 
under  the  general  name  of  pyaemia. 

As  regards  the  nature  of  pyaemia  three  theories  have  been  held  : 

I.  That  pus  is  absorbed,  circulates  in  the  blood,  and  acts  as  a  poison. 

II.  That  a  chemical  poison  is  evolved  from  pus  and  the  other  matters 
which  are  found  in  wounds,  and  that  the  system  is  poisoned  by  this. 

III.  That  bacteria  are  introduced  into  and  developed  in  the  wound, 
find  their  way  into  the  blood  and  tissues,  and  there  multiply  (see  page 
92). 

The  following  are  the  ordinary  forms  of  the  disease  commonly  called 
pyaemia,  with  the  lesions  : 

I.  There  are  cases  of  wounds  and  injuries  which  are  characterized  by 
the  presence  of  a  febrile  movement  without  any  other  symptoms.  In 
such  cases,  no  lesions  are  found  except  extra vasated  blood  and  portions 
of  necrotic  tissue,  neither  of  which  are  in  the  condition  of  putrefaction. 

II.  There  are  cases  in  which,  in  some  part  of  the  body,  a  portion  of 
tissue  is  not  only  dead  but  putrefying.  While  the  process  of  putrefac- 
tion is  going  on,  the  patient  suffers  from  rigors,  a  febrile  movement, 
great  prostration,  and  may  die.  If,  however,  the  dead  tissue  can  be  re- 
moved or  the  putrefactive  process  arrested,  all  the  symptoms  rapidly 
disappear. 

III.  A  very  small  wound  may  apparently  introduce  at  6nce  into  the 
body  a  specific  poison,  as  in  dissecting  wounds.  There  are  swelling  and 
redness  about  the  wound,  and  inflammation  of  the  lymphatic  vessels  and 
glands  in  its  neighborhood.     Later  all  the  neighboring  tissues  become 
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involved  in  an  unhealthy  inflammation;  there  may  be  infarctions  in  the 
viscera,  a  large  soft  spleen,  and  parenchymatous  degeneration  of  the  liver 
and  kidneys. 

IV.  There  is  a  large  number  of  cases  which  it  is  difficult  to  classify. 
They  are  the  ordinary  hospital  cases  of  compound  fracture  and  surgical 
wounds.  After  the  death  of  these  patients,  there  is  a  considerable  va- 
riety in  the  post-mortem  appearances. 

1.  There  are  cases  in  which  there  are  no  recognizable  lesions. 

2.  There  are  cases  characterized  by  early  post-mortem  decomposition; 
post-mortem  staining  of  the  tissues;  congestion  of  the  lungs,  stomach, 
intestines,  and  kidneys;  extravasations  of  blood  in  the  serous  membranes; 
swelling  of  the  solitary 'and  agminated  glands  in  the  small  intestine; 
swelling  of  the  spleen  and  parenchymatous  degeneration  of  the  liver  and 
kidneys. 

3.  In  some  cases  there  are  localized  inflammations.  The  joints,  the 
connective  tissue  around  the  joints,  the  pleura,  the  pericardium,  the 
peritoneum,  the  pia  mater,  and  the  connective  tissue  in  different  parts  of 
the  body  may  be  inflamed.  These  local  inflammations  are  of  a  purulent 
character,  except  in  the  serous  membranes,  where  the  principal  in- 
flammatory product  may  be  fibrin. 

4.  There  are  cases  in  which  the  veins  in  the  neighborhood  of  the 
wound  contain  softened,  puriform  thrombi;  there  are  no  infarctions  in 
the  viscera,  but  there  may  be  inflammation  of  the  joints  and  serous  mem- 
branes. 

5.  In  other  cases  the  veins  contain  thrombi;  there  are  infarctions  and 
abscesses  in  the  viscera;  local  inflammations  of  the  joints  and  serous 
membranes  may  be  present  or  absent.  The  thrombi  are  formed  regularly  in 
the  veins  near  the  wound,  but  they  may  be  situated  in  veins  at  a  distance, 
and  sometimes,  although  infarctions  and  abscesses  are  present,  no  throm- 
bus can  be  discovered.  The  veins  may  be  distended  by  the  thrombi  or 
only  contain  small  coagula.  The  different  kinds  of  thrombi,  and  the 
varieties  of  emboli  and  infarctions  which  they  produce,  are  described  in 
the  article  on  Thrombosis,  page  55. 

V.  Prolonged  Suppuration. — There  is  first  u  wound,  or  a  bruise,  or 
an  idiopathic  suppurative  inflammation.  This  original  focus  of  in- 
flammation continues  to  suppurate  for  a  long  time,  then  successive  ab- 
scesses are  formed  in  different  parts  of  the  boily,  the  patients  lose  flef^h 
and  strength,  and  die  in  a  condition  of  extreme  emaciation.  After 
death,  abscesses  are  found  in  different  places,  but  not  in  the  viscera. 
There  are  no  thrombi  nor  infarctions.  There  mav  be  bronchitis  or 
broncho-pneumonia.  The  liver,  spleen,  and  kidneys  are  often  the  seat 
of  waxy  degeneration. 

VI.  Spontaneous  Py(pmxa. — Under  this  name  we  include  a  group  of 
cases  which  resemble  ordinary  pyaemia  in  their  symptoms  and  lesions, 
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but  are  of  obscure  etiology.     There  ie  no  wound,  fracture,  or  abeceea  U 
Hocount  for  them,  but  they  present  the  same  sjcnptoniB  and  the  eai 
lesions  as  the  ordinary  cases  of  pyaemia. 

Bacteria  in  Pymmia. — In  a  very  large  proportion  of  cases  of  pysmi*; 
micrococci,  scattered  and  in  colonies,  are  found  in  various  parts  of  the 
body  {Fig.  220).  The  species  which  have  been  most  frequently  identi' 
fied  are  the  Streptococcus  pyogenes  and  the  Staphylococcus  pyogpne*. 
These  bacteria,  when  present,  apparently  stand  in  n  causative  relation  ta 


the  disease.     But  until  we  hare  a  more  precise  conception  of  what 
mean  by  the  name  pysemia,  it  is  difficult  to  speak  with  much  definite 
nesa  of  its  causative  factors. 

If  we  regard  pyaemia  as  an  acute  infectious  disease,  caused  hy  th< 
entrance  into  the  body  of  certain  bacteria,  then  it  is  probable  that  tha 
bacteria  most  frequently  concerned  are  those  species  above  mentioned, 
which  are  also  the  most  common  causative  factors  in  suppurative  inflain- 
mation. 


ANTHRAX. 


St/nont/Hi'.  —.Splenic  fever:  MaliKnant  pastale:  Charbon,  Ourbuuoli'. 

ThiM  Hisease,  which  is  much  more  common  in  the  lowor  BDimuIs, 
especially  the  herbivoni.  than  in  man,  ts  of  infrequent  occurronce  in  the 
Tniled  States.  It  is  induced  in  man  by  the  uccidental  inoonlation  with 
tbc  Bacillus  antbracia,  which  causes  the  disuiuw  in  the  low«r  animaU. 
This  may  occur  through  the  ageucy  of  flies  which  have  Won  feuding  on 
animala  infected  with  this  disease,  by  handling  their  carcattMs  or  hides, 


or  in  other  ways.  There  may  be  in  mau  local  lesions  in  tli«  akin,  in  tbe 
form  of  papules,  pustules,  or  a  phlegmonoui  iuftammation,  with  tnlema 
and  lymphangitis.  The  disease  may  remain  local,  or  gcDflnd  infection 
may  occur.     In  some  cusos,  there  is  apii«n:utly  no  eilcnial  lesion. 

When  general  infection  occurs,  the  iwst-mortvm  appwaooea  vary. 

Decomposition,  as  is  usual  in  acute  infections,  geoemlly  sets  in  early. 
The  blood  is  frequently  not  muah  coagulated  and  dark  in  color.     Ilietn- 
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orrhages  and  ecchymoses  are  frequently  found  in  the  serous  and  mucous 
membranes^  and  in  various  other  parts  of  the  body. 

The  lungs  may  show  small  hadmorrhages  and  oedema,  and  the  bronchi 
may  be  deeply  congested.  The  pleural  cavities  may  contain  sernm. 
The  intestines  may  exhibit  the  lesions  of  the  so-called  intestinal  mycosis 
(see  page  338).  The  bronchial  and  other  lymphatic  glands  may  bo  swol- 
len. The  spleen  maybe  swollen,  very  dark  in  color,  and  soft,  sometimes 
almost  diffluent. 

The  bacillus  which  causes  the  disease  may  be  found,  usually  in  large 
numbers,  in  the  spleen  and  in  the  capillary  blood-vessels,  especially  in 
the  liver,  lungs,  kidneys,  and  intestine  (see  Fig.  221). 

The  Bacillus  anthracis  is  from  5  to  20  /i  long,  and  about  1  /i  broad, 
and  is  often  slightly  curved  (see  Fig.  2*^2).     The  ends  are  not  rounded. 


Flo.  922.— Baoillcs  anthracis. 

and  they  often  hang  together  end  to  end,  forming  thread-like  structures. 
They  develop  spores  outside  of  the  body  which  are  very  invulnerable  to 
the  action  of  the  ordinary  germicidal  agents  and  to  heat.  They  are  im- 
mobile. 

They  are  readily  cultivated  outside  of  the  body,  and,  when  thus  puri- 
fied, their  inoculation  into  various  species  of  animals  produces  the  dis- 
ease, and  in  the  blood  of  the  diseased  animals  multitudes  of  the  bacilli 
are  found,  showing  their  proliferation  in  the  blood-vessels  and  else- 
where. They  are  of  especial  interest  and  importance,  because  we  know 
more  of  their  life  history  than  of  almost  any  other  of  the  bacteria,  and 
because  it  was  this  bacterium  which  was  first  absolutely  demonstrated  to 
be  the  cause,  and  the  onlv  cause,  of  a  well-defined  dif^ease  in  man.' 


For  tlie  literature  of  the  relations  of  the  BaciUus  anthracis  to  this  disease,  etc., 
sec  Koch,  "  Mitth.  a.  d.  Kaiserlichen  G^undheitsamte/'  Bd.  1,  p.  49  et  seq. 


LEPEOSY. 


Lepra  (Leprosy). — This  form  of  inflammation  is  characterized  by  the 
development  of  nodular  and  sometimes  diffuse  masses  of  tissue,  consist- 
ing of  larger  and  smaller  cells  of  various  shapes — spheroidal,  fusiform, 
and  branched — the  whole  somewhat  resembling  granulation  tissue.  The 
new  tissue  is  most  frequently  formed  in  the  most  exposed  parts  of  the 
skin,  as  the  face,  hands,  and  feet,  but  it  may  occur  in  the  skin  of  any 
part  of  the  body.  It  is  formed  more  rarely  in  the  subcutaneous  connec- 
tive tissue,  in  intrafascicular  connective  tissue  of  nerves,  in  the  viscera, 
and  in  the  mucous  membranes.   The  mucous  membranes  most  frequently 
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Fio.  8SS.— Thv  Bacilu  or  Lbpbosy. 
Stained  with  fuchsiii.    Trom  a  nodule  in  the  skin. 

affected  are  those  of  the  eye,  nose,  mouth,  and  larynx.  The  nodules 
may  be  very  small  or  as  large  as  a  walnut,  and  may  be  single  or  joined 
together  in  groups  or  masses.  The  tissue  of  the  ]>art  in  which  the  new 
formation  occurs  may  be  atrophied  and  replaced,  or  may  remain  inter- 
mingled with  the  leprous  tissue,  or  it  may  be  hypertrophied.  The  nod- 
ules may  persist  for  a  long  time  without  undergoing  any  apparent  change, 
or  they  may  soften  and  break  down,  forming  ulcers;  but  ulceration,  ex- 
cept in  the  mucous  membranes,  is  said  usually  to  occur  as  the  result  of 
injury  or  unusual  exposure.  The  leprous  tissue  may  change  without 
ulceration  into  cicatricial  tissue,  or  cicatrization  may  follow  ulceration. 
Various  secondary  lesions  and   disturbances  of  nerve  function  are 
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associated  with  the  formation  of  leprous  tissue  in  the  nerve  and  central 
nervous  system,  but  these  we  cannot  consider  here. 

In  all  the  primary  lesions  of  leprosy,  bacilli  are  said  to  be  present, 
mostly  in  the  cells,  and  particularly  in  the  larger  spheroidal  forms,  but 
sometimes  free  in  the  intercellular  substance.  The  bacilli  have  been 
found  in  the  skin,  mucous  membrane  of  the  mouth  and  larynx,  in  peri- 
pheral nerves,  in  the  cornea,  in  cartilage,  in  the  testicles,  and  in  lymph 
nodes.  Sometimes  .the  cells  contain  but  few  bacilli,  but  they  are  fre- 
quently crowded  with  them.  The  bacilli  are  fi*om  4  to  6  /i  long  and 
very  slender,  being  usually  less  than  1  /i  in  thickness.  They  are  some- 
times pointed  at  the  ends,  and  sometimes  present  spheroidal  swellings, 
which  seem  to  indicate  the  formation  of  spores  (Fig.  2il3).  They  are 
capable  of  spontaneous  movement.  In  their  comportment  towards  stain- 
ing agents,  as  well  as  in  general  morphological  characters,  they  con- 
siderably resemble  the  Bacillus  tuberculosis.  They  may  be  stained  with 
fuchsin  or  gentian  violet  by  the  ordinary  method,  or  by  the  method 
employed  for  staining  the  tubercle  bacillus. 

According  to  Neisser,  the  lepra  bacillus  may  be  artificially  cultivated 
on  blood-serum  and  ou  boiled  eggs. 

The  reasonable  conjecture  that  the  Bacillus  leprae  causes  the  lesions 
of  leprosy  depends  as  yet  largely  upon  the  constancy  of  their  occurrence 
in  the  disease,  and  upon  their  relations  to  the  cells  of  the  new  growth. 


GLANDERS— FARC  Y. 


These  names  are  given  to  two  varieties  of  the  same  disease.  The  dis- 
ease originates  in  the  horse  and  occurs  in  men  by  contagion.  According 
to  some  authors,  it  may  be  idiopathic  in  the  human  subject. 

In  the  horse  we  find  four  varieties  of  the  disease:  chronic  and  acute 
glanders^  chronic  and  acute  farcy. 

1.  Chronic  Glanders. — The  disease  begins  in  the  mucous  membrane 
of  the  nose.  Small,  whitish  nodules^  composed  of  small  round  cells,  are 
formed  in  the  mucous  membrane.  These  nodules  soften  and  ulcerate. 
The  same  nodules  may  be  found  in  the  larynx,  trachea,  and  bronchi. 
The  ulcerations  may  remain  superficial,  or  they  may  extend  and  attack 
the  subjacent  cartilage  and  bone.  Nodules  of  the  same  kind  may  be 
found  in  the  lungs. 

2.  Acute  Glanders. — There  is  the  a^mo  formation  of  nodules,  which 
soften  and  ulcerate;  but  they  are  accompanied  with  an  intense  inflam- 
mation of  the  nasal  mucous  membrane^  and  the  disease  runs  a  rapid 
course. 

3.  Chronic  Farcy. — The  lymphatic  glands  and  vessels  become  en- 
larged^ and  nodules  are  formed  in  the  skin,  lungs^  and  other  viscera. 
The  glands  become  cheesy  or  soften  and  suppurate.  The  cutaneous 
no<lules  soften  and  suppurate. 

4.  Acute  Farcy. — There  are  the  same  lesions  of  the  lymphatics,  and 
nodules  and  abscesses  are  found  in  the  skin.  There  are  also  nodules  in, 
and  inflammation  of^  the  nasal  mucous  membrane,  and  the  disease  runs 
an  acute  course. 

In  man,  the  disease  occurs  in  an  acute  and  a  chronic  form,  but  does 
not  exactly  resemble  any  of  the  varieties  of  the  disease  in  the  horjte. 

The  acute  disease  runs  a  rapid  and  malignant  course.  The  skin  may 
be  covered  with  a  pustular  eruption.  Furuncle!^,  carbunelos*.  and  ab- 
scesses are  found  beneath  the  skin  and  in  the  musi'leis.  Nodules  are 
found  in  the  nasal  mucous  membrane,  the  lun^s,  kidneys,  te.-'tes,  sph»en, 
and  liver.     The  joints  may  l>e  inflamed,  and  there  may  be  osteomyelitis. 

The  disease  may  begin  at  a  single  point,  so  that  it  may  be  mii^taken 
for  a  carbuncle  or  a  gangrenous  erysipelas.     Graefe  gives  a  c»'       *  -'^h 
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began  as  an  acute  exophthalmos,  and  the  nature  of  the  disease  was  not 
ascertained  until  after  death.  In  this  case  there  were  nodules  in  the 
choroid  coat  of  the  eye. 

The  chronic  form  of  the  disease  is  still  more  difficult  of  diagnosis. 
The  nodules  grow  very  slowly,  are  hard,  and  may  occur  in  groups  or  like 
a  string  of  beads.     The  nodules  may  soften  and  form  chronic  ulcers. 

A  slender  bacillus,  called  Bacillus  mallei,  has  been  proven  to  be  the 
cause  of  glanders  both  in  man  and  animals.  They  occur  either  scattered 
or  in  masses  in  the  areas  of  fresh  inflammation,  and  have  been  found  in 
the  blood  of  affected  individuals.  They  have  been  repeatedly  artificially 
cultivated,  and  successful  inoculations  practised  with  the  pure  cultures 
upon  animals.  The  bacilli  grow  at  the  temperature  of  the  body  on 
blood-serum  and  on  potato  pulp.' 

1  Consult  Loeffler,  "  Arbeiten  a.  d.  Eais.  GesuDdheitsamte/'  Bd.  1,  1886. 


HYDROPHOBIA. 


The  lesions  which  have  been  found  in  this  disease  are  not  constant 
nor  are  they  cliaracteristic.  Though  well  marked  in  some  cases,  they 
arc  but  very  slightly  developed  in  others. 

The  lesions,  when  present,  are  apt  to  be  most  marked  in  the  medulla 
oblongata  and  pons,  Imt  they  may  be  present  in  the  cord.  They  consist 
of  small  hiemorrhages,  and  accumulation  of  leucocytes  about  the  blood- 
vessels in  the  perivascular  lymph  spaces  and  of  thrombi  in  the  smaller 
blood-vessels. 

While  there  is  much  reason  for  believing  that  hydrophobia  is  due  to 
the  introduction  into  the  body  of  some  special  form  of  micro-organism, 
and  while  the  recent  researches  of  Pasteur  and  others  have  brought  to 
light  many  interesting  and  important  facts  regarding  the  general  nature 
and  distribution  in  the  body  of  the  infectious  agent,  nothing  is  yet 
definitely  known  about  tlie  particular  organism  which  induces  the  dis- 
ease. 
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The  characteristic  lesions  of  malarial  poisoning  are  certain  changes 
in  the  hlood,  the  spleen^  and  the  liver. 

In  the  more  intense  and  acute  form  of  malarial  poisoning,  the  blood 
contains  numerous  particles  of  blacker  brown  pigment,  which  are  either 
free  or  imbedded  in  cells  resembling  the  white  blood-cells  and  the  endo- 
thelium of  the  blood-vessels  (see  Fig.  164).  After  death,  this  pigment 
is  found  in  the  blood-vessels  throughout  the  body,  but  is  most  abundant 
in  the  blood-vessels  of  the  liver  and  spleen.  These  organs  are  then  usu- 
ally of  large  size  and  of  a  peculiar  brown  or  black  color. 

In  some  of  these  severe  cases,  there  are  also  extravasations  of  blood 
from  the  mucous  membranes,  and  in  their  substance.  There  may  also 
be  general  jaundice. 

In  the  milder  and  more  protracted  cases  of  malarial  poisoning,  the 
composition  of  the  blood  is  altered,  and  the  patients  may  become  pro- 
foundly ansemic.  The  spleen  may  become  the  seat  of  chronic  interstitial 
inflammation  with  pigmentation  (see  Fig.  174).  The  liver  may  exhibit 
the  changes  of  chronic  interstitial  hepatitis. 

The  attempts  to  establish  a  causative  relationship  between  the  various 
forms  of  bacteria  whicli  from  time  to  time  have  been  found  in  the  bodies 
of  persons  who  are  the  victims  of  malarial  poisoning,  and  the  symptoms 
and  lesions  of  the  disease,  have  all  been  unsuccessful. 

On  the  other  hand,  a  large  number  of  careful  studies  by  various  ob- 
servers have  led  to  a  strong  presumption  that  the  disease  is  due,  not  to  a 
vegetable,  but  to  an  animal  organism  which  is  very  constantly  found  in 
the  blood  of  affected  persons. 

In  brief,  the  facts  upon  which  this  presumption  rests  are  as  follows: 
The  blood  of  those  suffering  from  malarial  poisoning  may  conts^in  one 
or  more  of  the  structures  which  are  shown  in  Fig.  224. 

1.  Inside  of  the  red  blood-'cells  may  be  found  colorless  bodies,  some- 
times occupying  a  small  part,  sometimes  nearly  filling  the  cell.  These 
bodies  may  or  may  not  contain  pigment  granules.  They  may  exhibit 
amcBboid  movements  (a  and  d).     They  are  called  the  amoeboid  bodies. 
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2.  Colorless  discoidal  bodies,  usually  a  little  larger  than  the  red  blood- 
cells,  which  contain  pigment  particles,  sometimes  scattered  irregularly, 
sometimes  grouped  towards  the  centre.  These  are  believed  by  some  ob- 
servers to  be  later  developmental  stages  of  the  amoeboid  bodies,  which 
have  increased  in  size  at  the  expense  of  the  red  blood-Cell.  A  grouping 
of  the  pigment  granules  indicating  segmentation  is  sometimes  seen  in 
these  bodies.     These  are  called  the  tncysted  bodies  (c). 

3.  Bodies,  about  the  size  of  a  red  blood-cell,  which  are  composed  of  a 
congeries  of  irregularly  rounded  structures  grouped  about  a  central  mass 
of  pigment.     These  are  called  segmenting  bodies  or  rosettes  {d). 

4.  Smaller  isolated  or  clustered  structures  which  are  apparently  the 
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Fio.  2M.— Plammodium  Malarijb  in  thk  Blood. 

a.  unpi^mente<l  amueboid  boily  in  a  red  hhtod  cell:  h,  pifrment^Hl  ainit*tK>iil  hoilj:  r.  coliirlcta 
diflcoidal  body  with  pifrraent:  d,  seKmentinf?  htMljr:  e.  fra;;?meDtH  of  MeicnientUiK  body:  /  and  y. 
cmcentlc  bodies:  A.  flagellate  body.  a.  b.  d,  e^f,  g,  are  drawn  from  rt|Mi'iinenH  of  malarial  blooil 
prepared  by  Dr.  Waller  Jamea;  c  and  h  are  drawn  after  !(ket<>het»  by  Dr.  Jajue*. 


result  of  the  breaking  apurt  of  the  segmenting  bodiej*  as  sei»n  at  f.    Often 
called  spores, 

5.  Crescentic  bodies  oontaininp  a  central  ma:«i«  of  pigment  (/and  y). 

6.  Bodies,  smaller  than  a  red  blood-cell,  which  are  actively  mobile  and 
are  furnished  with  one  or  more  flagelliv  at  one  side — h,  flagtUate  form. 
These  are  the  main  forms  which  have  been  describeil. 

The  amcBboid  forms  are  apt  to  occur  in  the  acute  stages  of  the  dis- 
ease, the  crescentic  forms  in  the  chronic  stages.     The  segmenting  bo4]ies 
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are  apt  to  be  present  immediately  before  or  during  the  chill;  the  pig- 
mented amoeboid  bodies,  according  to  James,  are  present  at  all  times,  but 
are  most  numerous  during  the  paroxysm.  Theamoeboid  forms  disappear 
shortly  after  the  administration  of  quinine^  while  the  crescentic  bodies 
often  persist  for  a  considerable  time  under  the  same  conditions. 

Whether  these  various  bodies  are  developmental  forms  of  the  same 
organism  or  not  has  not  yet  been  fully  established,  as  artificial  cultiva- 
tions have  not  been  made. 

The  organism,  which  apparently  belongs  among  the  protozoa,  may  be 
most  appropriately  called  the  hmfnaiozoon  of  malaria.  It  is,  however, 
often  called  the  Plasmodium  malariae. 

Whatever  its  etiological  significance  or  its  life  history,  its  discovery 
in  the  blood,  even  with  our  present  knowledge,  bince  it  is  unknown  ex- 
cept in  malarial  disease,  Is  of  great  diagnostic  value  in  doubtful  cases. 

Method  of  Examiyiation. — The  fresh  blood  taken  from  a  finger  prick 
may  be  examined  in  thin  layers  with  one-twelfth  oil  immersion.  Or  the 
blood  may  be  spread  in  a  very  thin  layer  on  a  cover- glass,  dried,  passed 
through  a  flame,  and  then  stained  as  in  the  ordinary  mode  of  bacterial 
examination  with  fuchsin  or  methylin  blue  (see  page  96).  The  stained 
specimens  may  be  mounted  and  preserved  in  balsam.' 


'  For  a  more  detailed  account  of  the  ha'inatozoon  of  malaria  and  literature,  consult 
Jaines,  "  Micro-organisms  of  Malaria."  Proceedings  New  York  Pathological  Society, 
January  26th,  1888. 


DISEASES    CHAEACTERIZED     BY    ALTERA- 
TIONS IN  THE  CO^tPOSITION  OF 

THE  BLOOD. 


There  ie  ^  group  of  diseases  in  which  the  essential  lesion  seems  to  be 
an  alteration  in  the  composition  of  the  blood,  although  in  some  members 
of  the  group  other  lesions  are  also  present.  This  group  embraces  Chlo- 
rosis, Pernicious  Ansemia,  Addison's  Disease,  Leukaemia,  and  Pseudo- 
Leukaemia.      * 

(HLOKOSIS. 

In  many  cases  of  chlorosis  the  only  lesion  is  the  change  in  the  com- 
position of  the  blood . 

The  volume  of  the  blood  may  be  diminished,  the  red  blood-globules 
contain  less  haemoglobin,  the  number  of  red  blood-cells  is  diminished; 
there  are  present  red  blood-cells,  some  of  wliicli  are  larger  and  suihe 
smaller  than  the  normal  cells. 

In  a  few  cases  there  is  also  present  u  congenital  smallness  of  the 
aorta. 

PERNICIOUS  AN.KMIA. 

In  this  disease  the  same  changes  in  the  blood  exist  as  in  chlorosis,  and 
there  may  also  be  a  moderate  increase  in  the  number  of  the  white  blood- 
cells. 

There  is  often  fatty  degeneration  of  the  walls  of  the  heart  and  of  the 
arteries. 

There  may  be  thrombosis  of  the  pulmonary  artery. 

The  same  changes  in  the  marrow  of  the  bones  are  found  as  in  leu- 
kaemia. 

There  may  be  ecchymoses  in  different  parts  of  the  boily. 

ADDISON'S   DiSEASK. 

This  name  is  applied  to  a  disease  characterizetl  by  a  }»eculiar  pigmen- 
tation of  the  skin,  certain  changes  in  the  suprarenal  caf>sules,  and  a 
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diminution  in  the  number  of  red  blood-cells.  The  patients  become  very 
ansemic,  but  are  not  emaciated.  They  suffer  from  cerebral  symptoms^ 
great  prostration^  syncope,  and  derangements  of  the  functions  of  the 
stomach  and  intestines. 

The  pigmentation  of  the  skin  is  the  symptom  which  has  especially 
attracted  attention.  The  change  in  color  usually  begins  and  becomes 
most  marked  in  those  parts  of  the  skin  which  are  not  covered  by  the 
clothing,  or  are  naturally  darker  colored.  The  rest  of  the  skin  after- 
wards changes  color,  but  not  uniformly,  white  patches  being  left.  The 
color  is  at  first  a  light  yellow  or  brown;  this  becomes  darker  until  it  is 
of  a  dark  greenish,  grayish,  or  blackish  brown.  The  mucous  membrane 
of  the  tongue,  lips,  and  gums  may  be  pigmented  in  the  same  way. 

Under  the  name  of  Addison's  disease  different  observers  have  de- 
scribed cases  in  which  the  symptoms  and  bronzed  skin  existed  without 
disease  of  the  suprarenal  capsules;  cases  in  which  the  bronzed  skin  was 
the  only  lesion,  and  cases  in  which  the  suprarenal  capsules  were  diseased 
without  symptoms  or  bronzed  skin. 

We  hardly  know  as  yet  what  are  really  the  characteristic  lesions  of 
the  disease. 

The  Shin, — The  discoloration  of  the  skin  is  due  to  deposit  of  yellow- 
ish-brown pigment  in  the  deeper  layers  of  the  epidermis,  especially  in 
the  layer  covering  the  papillae,  and  less  constantly  in  the  connective  tis- 
sue of  the  cutis. 

The  Braifi. — Pigmentation  of  the  gray  matter^  acute  meningitis, 
chronic  meningitis,  and  distention  of  the  ventricles  with  serum  have  been 
observed. 

TJie  Heart, — The  muscular  fibres  may  be  the  seat  of  fatty  degenera- 
tion. 

The  Sympathetic  Nerves  may  show  a  variety  of  changes  apparently 
due  to  chronic  inflammation,  especially  the  nerves  which  are  in  contact 
with  the  suprarenal  capsules. 

Tlie  Suprarenal  Capsules. — The  most  common  lesion  of  these  bodies 
is  a  tubercular  inflammation  resembling  that  which  occurs  in  the  lym- 
phatic glands. 

The  suprarenal  capsules  are  large,  hard,  and  nodular;  less  frequently 
of  normal  size  or  atrophied.  On  section,  they  are  found  to  contain 
cheesy  masses,  surrounded  by  zones  of  gray,  semi-translucent  tissue. 
Later  the  cheesy  masses  may  become  calcified  or  they  may  soften  and 
break  down. 

The  grayish  zones  are  composed  of  tubercle  tissue,  granulation  tissue, 
and  connective  tissue. 

Other  cases  have  been  described  in  which  the  suprarenal  capsules 
were  the  seat  of  carcinoma,  or  of  fatty  or  waxy  degeneration.  The  supra- 
renal capsules  in  some  cases  appear  normal. 


▲LTXBATIOK8  IN  tHE  OOlfPOBITION   OF  THE  BLOOD.  567 

The  Blood  exhibits  the  same  changes  as  exist  in  pernicious  ansB- 
mia. 

LEUKiEMIA  (LEUCOCYTH^MIA). 

This  disease  is  characterized  by  a  persistent  and  progressive  increase 
in  the  number  of  white  blood-cells  in  the  blood,  accompanied  by  altera- 
tions of  varying  amount  in  the  spleen,  lymph  glands,  and  bone  marrow. 
Sometimes  one,  sometimes  another  of  these  organs  is  especially  in- 
volved. Not  infrequently  other  internal  organs,  lungs,  liver,  kidneys, 
etc.,  are  more  or  less  densely  infiltrated  with  leacocytes,  either  diffusely 
or  in  nodular  form.  The  lymphatic  tissue  of  the  gastro-intestinal  canal 
may  be  in  a  condition  of  hyperplasia. 

Ecchymoses  in  the  serous  and  mucous  membranes,  or  severe  hfemor- 
rhages  on  slight  provocation,  and  fatty  degeneration  of  the  heart  and 
kidneys,  frequently  complicate  leukaemia.  Aside  from  various  other 
foreign  chemical  substances  which  may  exist  in  the  blood  in  leukaemia, 
there  are  very  frequently  found  in  the  blood,  marrow,  spleen,  liver,  etc., 
after  death,  elongated  octahedral  crystals,  called  Charcot's  cry stalsy  which 
are  believed  to  be  formed  by  a  combination  of  phosphoric  acid  with  some 
organic  base.  *  • 

For  a  detailed  description  of  the  lesions  of  the  different  parts  of  the 
body  in  leukaemia,  see  chapters  on  Blood,  Spleen,  Lymph  Glands.  Bones, 
etc.  It  does  not  fall  within  the  scope  of  this  work  to  consider  the  various 
theories  as  to  the  probable  causes  of  this  disease,  which  is  very  obscure 
and  but  little  understood.' 

PSEUDO-LEUKJEMIA  (HODGKIN'S  DISEASE). 

In  pseudO'Ieukcemia,  which  is  very  closely  related  to  IcukaMuia,  the 
anatomical  changes  in  the  organs  are  apparently  identical  with  those  of 
leukiemia,  but  there  is  no  increase  in  the  number  of  leucocytes  in  the 
blood.  Of  the  internal  organs  the  lymph  glands  are  most  apt  to  be 
specially  affected  in  pseudo-leukaemia. 


'  For  literature  of  Charcot's  crystals,  consult  Zenker,  Arch.  fQr  klin.  Mediciu, 
B(i.  l«,  p.  125,  1876. 

*  For  literature  of  leukiemia  and  |)seudo-leuka*uiia,  (H>D>ult  Dirchlliriiehfild, 
"  Lelirbuch  der  path.  Anatomie,"  2d  ihI.,  Bd.  2,  p.  140.  Forgt'orral  c<>n.*iidenition 
of  the  relation  of  cx>rtain  diseases  of  the  blood  to  the  blood -foruuug  organs — spleen, 
lymph  glands,  etc. — see  CohnheiinB  **  Vorlesungen  UbiT  alUcmeini'  l^itholof  ie." 
vol.  i. 
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SCORBUTUS    (SCURVY). 


This  disease  appears  to  result  from  imperfect  nutrition  under  condi- 
tions which  cannot  be  considered  here,  and  whose  immediate  cause  we 
do  not  understand.  The  lesions  are  variable,  the  most  prominent  being 
extravasation  of  blood  in  the  skin,  subcutaneous  tissue,  and  muscles; 
swelling  and  ulceration  of  the  gums.  Small  and  sometimes  extensive 
haemorrhages  are  apt  to  occur  in  the  mucous  membranes  and  on  serous 
surfaces.  Small  ulcers  may  form  in  the  mucous  membranes.  Fatty 
degeneration  of  the  heart,  liver,  and  kidneys  is  not  uncommon.  The 
spleen  may  be  large  and  soft.  No  constant  characteristic  changes  have 
been  discovered,  either  in  the  blood-vessels  or  the  blood,  which  would 
satisfactorily  account  for  the  extravasations  and  other  lesions. 

The  body  is  apt  to  decompose  early.  The  skin  may  be  mottled 
with  small  and  large  purple,  blue,  brown,  or  blackish  spots  produced 
by  degenerative  changes  in  the  extra vasated  blood  in  the  cutis.  Some- 
times ulcers  are  produced  by  the  perforation  of  effused  blood  on  to  the 
surface. 

The  joints  may  be  inflamed,  may  contain  serum  or  blood.  Rarely 
the  haemorrhages  are  followed  by  destruction  of  the  cartilages  and  ends 
of  the  bones. 

Very  rarely  there  is  haemorrhage  between  the  periosteum  and  bone, 
and  in  the  bone  itself,  producing  softening  and  destruction  of  the  bone, 
and  separation  of  the  epiphyses.  The  sternal  ends  of  the  ribs  are  the 
most  frequent  seat  of  this  change. 

PURPURA    H.EMORRHAGICA    (MORBUS    MACULOSUS). 

This  disease  is  characterized  by  the  occurrence  of  ecchymoses  in  the 
skin,  mucous  and  serous  membranes.  Haemorrhages,  particularly  from 
the  mucous  membranes,  may  be  very  severe  and  even  fatal.  The  cause 
of  the  disease  is  unknown. 
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H^MATOPHILIA    (H.EMORRHAGIC    DIATHESIS). 

This  disease  consists  in  a  liability  to  haemorrhage  on  the  slightest 
provocation^  and  is  dependent  upon   some  constitutional  peculiarity 
which  is  unknown  to  us.     It  is  frequently  hereditary.     An  unusual 
thinness  of  the  intima  of  the  arteries  has  been  noticed  in  some  cases,  ^-^ 
and  other  changes  have  been  described,  but  there  are  no  constant  lesions  \   , 
associated  with  the  hsBmorrhages,  as  yet  discovered,  which  would  satis-  ^^ 
factorily  explain  their  occurrence.     The  haemorrhages  may  be  traumatic  ^ 
in  origin,  or  they  may  occur  spontaneously  from  the  mucous  mem- 
branes. 


GOUT. 


The  characteristic  lesion  of  gout  is  the  deposit  of  urate  of  soda  in  the 
articular  cartilages,  the  ligaments  of  the  joints,  the  ears,  and  the  eye- 
lids. 

The  most  frequent  situation  is  the  metatarso-phalangeal  joint  of  the 
great  toe.  The  cartilage  may  be  infiltrated  or  incrusted  with  the 
deposit. 

A  very  important  feature  of  gout  is  that  patients  with  the  gouty  dia- 
thesis are  especially  liable  to  derangements  of  digestion  and  to  certain 
chronic  inflammations,  such  as  chronic  inflammation  of  the  arteries, 
chronic  bronchitis,  and  chronic  nephritis. 


DIABETES, 


It  would  be  expected  that  so  common  and  well  marked  a  disease  as 
saccharin  diabetes  should  be  characterized  by  definite  lesions,  but  this 
is  not  the  case.  The  changes  which  we  find  after  death  are  accidental, 
or  the  results  of  the  disease.  No  characteristic  lesions  have  yet  been 
discovered. 

The  Brain  may  appear  to  be  entirely  normal;  it  may  be  congested; 
there  may  be  an  increase  of  serum;  the  convolutions  may  be  shrunken; 
there  may  be  meningitis;  there  may  be  dilatation  of  the  blood-vessels, 
small  extravasations  of  blood  around  the  vessels^  enlargement  of  the 
perivascular  spaces,  and  alterations  in  the  perivascular  sheaths,  and 
nervous  matter  bounding  the  cavities;  there  may  be  tumors  at  the  base 
of  the  brain. 

The  Spinal  Cord  may  present  dilatation  of  the  blood-vessels;  dilata- 
tion of  the  central  canal;  changes  in  the  gray  matter  of  the  anterior 
cornua. 

The  Lungs, — There  maybe  pleurisy,  bronchitis,  broncho*pneumonia, 
lobar  pneumonia,  gangrene  of  the  lung,  chronic  pulmonary  phthisis. 

The  Heart  is  often  small;  there  may  be  chronic  endocarditis. 

The  Stomach  and  Intestines, — The  stomach  mav  be  dilated,  its  walls 
may  be  thickened,  there  may  be  hsemorrhagic  erosions  of  the  mucous 
membrane.  In  the  intestines  tliere  may  be  tubercular  ulcers  or  ente- 
ritis. 

The  Liver  and  the  Spleen  show  no  marked  changes. 

The  Pancreas  may  be  atrophied;  it  may  contain  abscesses. 

The  Kidneys  may  be  enlarged;  they  may  be  the  seat  of  jmrenchyma- 
tous  or  diffuse  nephritis;  there  may  be  glycogenic  degeneration  of  the 
epithelium  of  Ilenle's  loops. 

The  Blood. — In  a  few  cases  fat  has  been  found  in  the  blood  and  fat 
emboli  in  the  vessels  of  the  lungs. 

A  considerable  number  of  autopsies  are  recorded  in  the  Transac- 
tions of  the  Pathological  Society  of  Ix)ndon.  vol.  xxxiv.,  p.  328.  and  in 
Frerich's  monograph  on  "  Diabetes. '' 


SUNSTROKE. 


During  the  hot  summer  mouths,  cases  of  sunstroke  are  of  frequent 
occurrence  in  New  York.  The  persons  affected  are,  for  the  most  part, 
adult  male  laborers,  usually  of  intemperate  habits. 

It  is  necessary  to  separate  from  the  cases  of  sunstroke  proper,  when 
the  patient  is  attacked  while  exposed  to  the  heat  of  the  sun,  the  cases 
of  exhaustion  from  heat  and  fatigue,  which  may  occur  as  well  in  the 
house. 

The  patients  who  are  seriously  affected  by  sunstroke  exhibit,  during 
life,  an  intense  heat  of  the  skin,  convulsions,  and  coma.  Death  in  many 
cases  soon  ensues.     In  other  cases,  the  symptoms  are  more  protracted. 

After  death,  decomposition  sets  in  very  early,  owing  to  the  state  of 
the  weather.  In  autopsies  which  I  have  made  within  two  hours  after 
death,  the  increased  heat  of  the  skin  was  still  maintained. 

The  Brai7i  and  its  membranes  were  in  some  cases  congested,  in  others 
not.  Sometimes  there  was  an  increased  amount  of  serum  beneath  the 
pia  mater;  sometimes  there  were  small  and  thin  extravasations  of  blood 
beneath  the  pia  mater,  and  between  the  pia  and  dura  mater. 

In  the  other  viscera  there  were  no  lesions  except  those  due  to  the 
condition  of  coma  existing  before  death.  The  lungs  and  kidneys  were 
frequently  congested. 

In  the  cases  in  which  cerebral  symptoms  are  protracted  for  a  number 
of  days,  the  lesions  of  meningitis  have  been  found  after  death. 

Attention  has  been  called  by  Dr.  H.  C.  Wood,  Jr. ,  to  the  rigid  con- 
dition of  the  wall  of  the  heart  after  death,  but  this  rigidity  is  certainly 
not  present  in  all  cases. 


DEATH    FROM    BURXING. 


Death  may  be  caused  by  the  inspiration  of  smoke  and  flame;  by 
drinking  of  hot  fluids;  by  the  direct  contact  of  flame  or  hot  substances 
with  the  external  surface  of  body.  It  may  be  due  to  the  direct  effect  of 
the  agents,  to  secondary  affections  of  the  viscera,  or  to  the  exhaustion 
produced  by  long-continued  inflammation  and  suppuration. 

The  entire  body  may  be  burned  to  a  coal  or  completely  roasted,  or 
only  a  larger  or  smaller  area  of  the  skiu  be  burned. 

We  flnd  the  burned  skin  divested  of  epidermis  and  presenting  a 
peculiar  red,  hard,  parchment-like  appearance.  If  the  patient  lias 
lived  some  time,  this  is  replaced  by  a  suppurating  surface.  Or  then* 
are  small,  bladder-like  elevations  of  the  epidermis.  ^ The  base  of  these 
blisters  is  red,  and  they  are  surrounded  by  a  red  zone,  or  suppuration 
may  have  commenced. 

These  appearances  cannot  be  produced  by  heat  applied  to  the  skin 
after  death. 

The  Brain  may  be  congested,  cfidematous,  or  softened.  More  fre- 
quently it  is  normal. 

The  Larynx  and  Trachea  may  be  congested  and  the  seat  of  croupous 
inflammation.     There  may  be  o^ema  of  the  glottis. 

The  Lungs  may  be  congested  and  anlematous,  or  hepatizetl,  or  the 
seat  of  pyaemic  infarctions.     There  may  be  pleurisy. 

Inflammation  of  the  peritoneum  is  not  very  infn.'<juent.  There  may 
be  swelling  of  the  solitary  and  agminate:!  glands  of  the  small  intestine. 

The  duodenum  may  be  the  seat  of  perforating  ul<.*ers  and  the  mucous 
membrane  of  the  entire  gastro- intestinal  canal  may  be  congestinl.  The 
Liver,  Spleen,  and  Kidneys  may  be  the  seat  of  parenchymatous  degen- 
eration or  of  pya?mic  infarctions. 


DEATH    FEOM    LIGHTNING. 


Persons  who  are  struck  by  lightning  may  die  instantly;  or  may  con- 
tinue for  several  hours  comatose  or  delirious^  and  then  either  die  or 
recover;  or  they  may  die  after  some  time  from  the  effects  of  the  bums 
and  injuries  receivBd. 

The  post-mortem  appearances  are  very  variable.  Sometimes  there 
are  no  marks  of  external  violence  or  internal  lesions.  Sometimes  the 
clothes  are  burnt  and  torn,  while  the  skin  beneath  them  is  unchanged. 
Usually  there  are  marks  of  contusion  and  laceration,  or  ecchymoses,  or 
lacerated,  punctured  wounds,  or  fractures  of  the  bones,  or  superficial  or 
deep  burns.  The  track  of  the  electric  fluid  may  sometimes  be  marked 
by  dark-red  arborescent  streaks  on  the  skin.     Fractures  are  rare. 

The  internal  viscera  may  be  lacerated  and  disorganized  from  light- 
ning. 


DEATH     FEOM    SUFFOCATIOI^— ASPHYXIA. 


By  suflFocation  we  understand  that  condition  in  which  air  is  prevented 
from  penetrating  into  the  langs  without  direct  pressure  on  the  larynx 
or  trachea.  The  interruption  of  the  function  of  respiration  which  is 
thus  hrought  about  induces  the  condition  known  as  asphyxia.  Many 
deaths  from  drowning  and  strangulation  take  place  in  this  way. 

The  methods  in  which  the  supply  of  air  may  be  cut  off  from  the  lungs 
are  very  various.  The  mouth  and  nose  may  be  closed  by  the  hand,  by 
plasters  and  cloths,  by  wrapping  up  the  head  in  cloths,  by  covering  the 
face  with  earth,  hay,  grain,  etc.  Foreign  bodies  may  be  introduced  into 
the  mouth,  pharynx,  and  larynx.  Blood  may  pass  into  the  trachea  from 
an  aneurism  or  from  a  wound.  The  glottis  may  be  closed  by  inflamma- 
tory swelling.     Matters  which  are  vomited  may  lodge  in  the  larynx. 

On  the  other  hand,  injury  or  disease  of  the  medulla  oblongata,  or  par- 
alysis, or  spasm  of  the  muscles  of  respiration  from  drugs,  tumors  press- 
ing upon  the  air  passages,  or  diseases  of  the  lungs  themselves,  may  induce 
asphyxia. 

EXTERNAL  INSPECTION'. 

The  body  should  be  examined  for  marks  of  violence,  the  cavities  of 
the  mouth  and  nose  for  foreign  substances. 

The  face  may  be  livid  and  swollen  or  present  a  natural  appearance. 
The  conjunctiva  may  be  congested  and  ecchymotic.  There  may  be 
small  ecchymoses  on  the  face,  neck,  and  chest.  The  mouth  often  con- 
tains frothy  blood  and  mucus.     The  tongue  may  be  protruded. 

INTERNAL   EXAMINATION. 

The  Brain  and  its  membranes  may  be  congested,  or  anaemic  and 
(edematous,  or  unchanged. 

77ie  Blood  throughout  the  body  is  unusually  dark-colored  and  fluid. 

The  Larynx  may  contain  foreign  bodies  which  have  produced  the 
suffocation.  The  mucous  membrane  of  the  larynx,  trachea,  and  bronchi 
is  congested  and  sometimes  ecchymotic.  These  passages  contain  frothy 
blood  and  mucus. 

The  Lungs  are  usually  congested  and  oedematous,  V  times  do 
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not  differ  from  their  ordinary  appearance.  There  may  be  small  patches 
of  emphysema  near  the  surface  of  the  lungs.  Sometimes^  especially  in 
infants,  small  ecchymoses  are  fouud  in  the  costal  and  pulmonary  plenra. 

The  Heart  usually  presents  its  right  cavities  full  of  blood,  its  left 
cavities  empty;  but  tO  this  there  are  frequent  exceptions. 

The  Ahdominal  Viscera  are  usually  congested. 

DEATH  FROM  STRANGULATION— HANGING. 

Strangulation  is  effected  by  the  weight  of  the  body  in  hanging,  by 
pressure  on  the  neck  with  the  hands  or  by  some  other  object,  or  by  con- 
striction of  the  neck  with  a  cord  or  ligature  of  some  kind.  Death  is 
usually  produced  by  asphyxia,  or  by  asphyx  a  combined  with  the  effect 
of  the  cutting-off  of  the  blood  supply  to  the  brain  by  pressure  on  the 
large  vessels  of  the  neck.  In  some  cases  of  hanging,  death  ensues  as  a 
result  of  fracture  or  dislocatiou  of  the  cervical  vertebrae. 

EXTERNAL  INSPECTION. 

The  face  may  be  livid  and  swollen,  the  eyes  prominent,  the  lips 
swollen,  and  the  tongue  protruded.  These  appearances  are,  however, 
often  absent.  Erection  of  the  penis,  ejaculation  of  semen,  and  evac- 
uation of  faeces  and  urine  are  frequently  observed. 

In  most  cases,  marks  are  left  upon  the  neck  by  the  objects  which 
have  directly  produced  the  strangulation. 

In  cases  of  hanging,  the  mark  about  the  neck  varies  considerably  in 
position,  direction,  and  general  characters,  depending  upon  the  kind  of 
ligature  employed,  the  time  of  suspension,  period  after  death  at  which 
the  observation  is  made,  etc.  The  most  common  mark  left  by  a  cord 
about  the  neck  is  a  dry,  dense,  brownish  furrow,  whose  breadth  corre- 
sponds but  in  a  very  general  way  with  the  diameter  of  the  cord.  In 
some  cases,  according  to  Tidy  and  others,  there  may  be  no  mark  at  all 
if  the  hanging  is  quickly  accomplished  with  a  soft  ligature  and  the  body 
cut  down  immediately  after  death.  There  may  be  abrasions  and  ecchy- 
moses of  the  skin  at  the  seat  of  ligature. 

In  cases  of  strangulation  by  the  fingers,  the  marks  on  the  neck  may 
corresi)ond  in  a  general  way  to  the  shape  of  the  fingers. 

The  application  of  the  same  forces  immediately  after  death  may  pro- 
duce the  same  marks  as  when  death  is  induced  by  them. 

INTERNAL   EXAMINATION. 

Tlie  Brain  and  its  membranes  may  be  congested,  or  there  may  be 
extravasation  of  blood,  or  there  maybe  no  abnormal  appearances. 

The  Neck, — In  some  cases  there  is  effusion  of  blood  beneath  the 
ligature,  rupture  of  the  cervical  muscles,  fracture  of  the  os  hyoides  and 
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cartilages  of  the  larynx,  fracture  and  dislocation  of  the  cervical  ver- 
tebrae^ rupture  of  the  internal  vertebral  ligaments  and  of  the  inner  and 
middle  coats  of  the  carotid  arteries.  Similar  changes  may  be  produced 
in  the  dead  body  by  the  use  of  great  violence.  In  death  from  asphyxia, 
the  lesions  are  similar  to  those  described  above.  In  some  cases,  for  ex- 
ample, where  death  has  occurred  from  fright  or  shock,  the  results  of 
post-mortem  examination  are  entirely  negative. 


DEATH  FROM  DROWNING. 

In  examining  the  bodies  of  persons  who  have  been  drowned  it  is 
necessary  to  bear  in  mind  a  number  of  questions  which  may  arise : 
Whether  the  person  came  into  the  water  alive  or  dead  ?  How  long  a 
time  has  elapsed  since  death  ?  Whether  the  person  committed  suicide, 
or  was  drowned  by  accident,  or  was  murdered  ?  These  questions  are  to 
be  solved  sometimes  certainly,  sometimes  with  probability,  sometimes  not 
at  all,  by  the  post-mortem  examination.  Persons  dying  in  the  water,  to 
which  condition  the  term  drowning  is  commonly  applied,  may  die  from 
asphyxia,  from  exhaustion,  from  fright  or  syncope,  from  diseases  of  the 
heart,  apoplexy,  injuries,  etc.  While  in  the  majority  of  cases  asphyxia 
is  a  predominant  or  important  factor  in  death  by  drowning,  the  condi- 
tions under  which  death  occurs  are  so  apt  to  be  complex  that  in  the 
minority  of  cases  only  are  the  lesions  of  pure  asphyxia  found  after  death, 
while  in  most  cases  the  bodies  present  the  more  or  less  well-marked 
lesions  of  asphyxia  together  with  those  indicative  of  complicating  con- 
ditions. There  are  no  post-mortem  conditions  which  alone  are  abso- 
lutely characteristic  of  drowning,  and  it  is  only  by  considering  all  the 
facts  elicited  by  the  autopsy  together  that  any  just  conclusion  can  be 
arrived  at.  It  should  alwavs  be  borne  in  mind,  moreover,  that  even  the 
most  characteristic  of  the  evidences  of  drowning  are  apt  to  be  modified 
or  to  disappear  as  decomposition  goes  on. 

EXTERNAL   INSPECTION. 

Post-mortem  rigidity  usually  sets  in  early,  sometimes  immediately 
after  death.  Decomposition  goes  on,  especially  in  summer,  with  un- 
usual rapidity  in  bodies  which  have  been  removed  from  the  water. 
Frequently,  but  by  no  means  constantly,  the  peculiar  roughening  of 
the  skin,  known  as  goose  skin  (cutis  anserina),  is  found,  but  this  may 
occur  after  death  from  other  causes.  A  light,  lathery  froth,  either 
white  or  blood-stained,  is  frequently  seen  about  the  mouth  and  nostrils 
within  twelve  to  t went v-f our  hours  after  removal  of  the  IkhIv  from  the 
water,  but  it  may  be  absent,  and  may  be  seen  after  death  from  other 
causes.  After  the  body  has  lain  for  several  hours  in  the  water  (twelve 
to  twenty-four),  the  thick  skin  of  the  palms  of  the  hands  and  soles  of 
47 
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the  feet  may  become  macerated  and  thrown  into  coarse  wrinkles,  just 
as  it  may  after  prolonged  soaking  during  life,  or  in  a  dead  body  thrown 
into  the  water.  The  penis  and  nipples  may  be  retracted  and  the 
scrotum  shrunken,  but  this  is  not  constant  nor  characteristic. 

If  the  person  has  struggled  in  the  water  and  clutched  at  objects 
within  his  reach,  there  may  be  evidences  of  this  in  excoriations  of  the  fin- 
gers or  in  the  presence  of  sand,  weeds,  etc.,  under  the  nails  or  grasped 
in  the  hands. 

External  marks  of  injury,  bruises,  etc.,  should  be  sought  for,  since 
persons  in  diving,  or  on  being  thrown  into  the  water  with  homicidal 
intent,  may  have  died  from  the  violence,  and  not,  strictly  speaking, 
from  drowning.  It  should  also  be  borne  in  mind  in  snch  complex  cases 
that  injuries,  not  in  themselves  fatal,  may^  when  the  body  is  in  the 
water,  prove  so  on  account  of  the  inability  of  the  person  to  rescue  him- 
self or  gain  time  for  recovery  from  the  injury,  and  that  then  the  strug- 
gle for  breath  may  be  but  slight,  and  the  more  prominent  signs  of 
drowning  but  little  marked. 

INTERNAL  EXAMINATION. 

The  Braiji, — Congestion  of  the  brain  and  its  membranes  is  found 
only  in  a  small  proportion  of  cases. 

The  Blood,  when  death  occurs  from  asphyxia,  is  usually  fluid 
throughout  the  body  and  of  a  dark  color,  as  in  asphyxia  from  other 
causes. 

The  Air  Passages, — In  persons  who  die  from  asphyxia,  the  mucous 
membrane  of  the  larynx,  trachea,  and  bronchi  is  usually  congested,  and 
the  air  passages  contain  a  variable  quantity  of  bloody  or  mucous  froth. 
In  persons  dying  in  the  water  from  other  causes  than  asphyxia,  these 
appearances  are  absent.  Foreign  substances  from  the  water,  such  as 
sand,  weeds,  etc.,  or  matters  regurgitated  from  the  stomach,  may  find 
their  way  into  the  air  passages  during  the  act  of  drowning  or  as  a  post- 
mortem occurrence.  Thus  in  bodies  washed  about  on  the  bottom,  sand 
or  mud  may  get  into  the  air  passages  for  a  certain  distance,  from  the 
mechanical  action  of  the  water. 

The  Lungs  in  typical  cases  are  distended,  so  that  they  fill  the  thorax 
and  cover  the  heart.  The  increased  size  is  due  partly  to  congestion, 
partly  to  the  presence  of  the  fluid  in  which  the  person  was  drowned, 
which  is  often  inspired  during  the  act  of  drowning,  and  partly  to  the 
distention  of  the  air  vesicles  with  air.  While  in  case^  of  drowning  in 
which  there  is  a  struggle,  and  water  is  breathed  in,  the  lungs  contain 
more  or  less. fluid,  this  may,  as  a  result  of  decomposition,  find  its  way 
in  greater  or  less  quantity  into  the  pleural  cavities  by  transudation,  leav- 
ing the  lungs  comparatively  empty.  It  should  be  remembered,  how- 
ever, that  a  considerable  quantity  of  reddish  fluid  may  collect  in  the 
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plenral  cavities  under  other  conditions  than  drowning,  as  a  post-mortem 
change,  by  transudation  from  the  blood-vessels  and  other  adjacent 
tissues. 

Hie  Heart. — In  those  who  die  from  asphyxia,  the  right  cavities  are 
usually  filled  with  fluid  blood,  while  the  left  cavities  are  empty.  But 
where  death  is  due  to  complex  causes  this  may  not  be  the  case. 

The  Stomach. — The  fluid  in  which  the  person  wasdrowned,  sometimes 
mixed  with  sand,  weeds,  etc.,  may  be  swallowed  during  the  act  of 
drowning.  Sand  may  wash  for  a  short  distance  into  the  oesophagus 
after  death,  in  bodies  washing  about  the  bottom. 

The  Abdominal  Viscera  may  be  congested  in  persons  who  die  from 
asphyxia. 

In  persons  dying  from  syncope,  shock,  etc.,  we  may  find  no  lesions. 
When  the  death  is  partly  due  to  asphyxia,  and  partly  to  other  causes, 
the  conditions  will  vary  in  various  ways,  which  need  not  be  described  in 
detail  here. 

In  important  cases  of  doubtful  drowning,  it  is  desirable  to  carefully 
collect  and  save  some  of  the  fluid  from  the  lungs  and  stomach  for  micro- 
chemical  examination,  since  the  identification  of  these  fluids  with  those 
in  which  the  person  was  presumably  drowned  will  often  give  certainty 
to  an  otherwise  doubtful  case. 

For  the  detailed  consideration  of  the  anatomical  diagnosis  of  drown- 
ing, the  changes  which  bodies  dead  from  drowning  undergo  from  decom- 
position, and  the  factors  bearing  on  the  question  of  suicide,  homicide, 
etc.,  we  refer  to  works  on  medical  jurisprudence.* 


>  Tidy,  "  Legal  Medicine,"  vol.  I!.,  843-878.     Guy  and  P\rrrUr,    *  Forciwic  Medi- 
cine," 274-285. 
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In  cases  of  suspected  poisoning  which  may  possibly  have  a  medico- 
legal bearing,  the  examination  should  be  made  with  extreme  care  and 
thoroughness.  The  inspection  of  the  body  and  the  examination  of  all 
the  viscera  should  be  thorough  and  detailed.  Every  appearance  should 
be  noted  at  the  time  and  nothing  left  to  the  memory.  It  is  well  to  have 
an  assistant  record  the  observations  as  they  are  made.  The  disposition 
of  the  parts  and  organs  in  jars  should  also  be  noted  at  the  same  time. 

It  is  important  to  remember  that  many  poisons  destroy  life  without 
producing  appreciable  lesions,  and  also  that  many  cases  of  sudden  death 
occur,  not  due  to  poisons,  and  without  any  discoverable  cause. 

In  bodies  which  are  exhumed  for  examination,  the  tissues  may  be 
so  changed  by  decomposition  that  it  is  impossible  to  say  whether  lesions 
have  or  have  not  existed.  In  such  cases,  the  careful  and  separate  pre- 
servation of  the  viscera  and  other  parts  for  chemical  examination  is 
often  all  that  can  be  done.  For  directions  for  preserving  tissues  and 
organs  for  the  chemist  in  medico-legal  cases,  see  Part  I.  (p.  35). 

SULPHURIC  ACID. 

The  effects  of  this  poison  vary  with  the  amount  taken  and  with  its 
strength.  Death  usually  takes  place  in  from  two  to  twenty-four  hours 
after  the  taking  of  the  concentrated  acid.  A  case  of  death  within  an 
hour  is  recorded.  When  the  poison  is  less  concentrated,  or  its  effects 
less  intense,  the  patient  may  survive  for  months. 

The  skin  of  the  face  about  the  mouth  may  be  blackened  and  charred 
by  the  acid.  The  mouth  and  pharynx  are  of  a  grayish  or  blackish  color, 
or  are  covered  with  a  whitish  layer,  while  the  deeper  tissues  are  reddened. 
Sometimes  these  regions  escape  the  action  of  the  poison. 

The  larynx,  trachea,  and  hmgs  are  sometimes  acted  on,  softened  and 
blackened  by  the  accidental  passage  of  the  acid  into  them.  This  may 
even  take  place  when  the  acid  does  not  pass  into  the  oesophagus. 

The  cesophagus  seldom  escapes.  It  is  grayish  or  blackish  colored, 
softened,  and  the  mucous  membrane  comes  off  in  shreds.     If  life  is  pro- 
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longed,  cicatrices  and  strictures  are  formed.  The  stomach  may  contain 
a  blackish,  pulpy  fluid,  due  to  the  action  of  the  acid  on  mucus,  blood, 
etc.  It  is  coated  on  its  internal  surface  with  a  black,  sticky  layer,  beneath 
which  the  mucous  membrane  is  reddened.  The  mucous  membrane  may 
be  blackened  in  patches  or  stripes.  The  organ  may  be  contracted  and 
the  mucous  membrane  corrugated.  Sometimes  perforation  takes  place, 
and  the  acid  blackens  and  softens  the  adjoining  viscera.  In  protracted 
cases,  cicatrices  are  formed  and  the  organ  is  contracted.  If  the  poison 
is  dilute,  there  may  be  only  the  lesions  of  chronic  gastritis. 

The  bloodis  sometimes  thickened,  syrupy,  acid,  and  may  form  thrombi 
in  the  vessels. 

The  body  may  be  partially  preserved  from  decomposition,  owing  to 
the  action  of  the  acid  upon  the  tissues. 

Fatty  degeneration  of  the  .renal  epithelium  is  mentioned  by  some 
authors. 

The  solution  of  indigo  in  sulphuric  acid,  commonly  known  as  sulphate 
of  indigo,  produces  the  same  lesions  as  sulphuric  acid,  and  also  stains  the 
tissues  with  which  it  comes  in  contact  of  a  dark-blue  color.  It  is  stated 
that  an  indigo  blue  tint  is  often  found  in  the  mucous  membranes  after 
poisoning  by  pure  sulphuric  acid.' 

NITRIC  ACID. 

Death  may  occur  very  soon  after  the  taking  of  the  poison,  but  does 
not  usually  occur  for  several  hours,  and  may  not  take  place  for  several 
davs  or  weeks. 

The  surface  of  the  mucous  membrane  of  tho  moufh,  pharf/Nr,  HX\d 
CBSophagus  is  covered  with  yellow  eschars  wherever  the  acid  has  touched 
it.  Beneath  and  around  the  ochars  the  tissues  are  congested  and  red. 
The  poison  may  be  introduced  into  the  a»sophagus  without  acting  on  the 
mouth.  The  atinnarh  contains  a  vic^cous,  sanguinolent.  yellow  or  green- 
ish fluid.  The  mucous  membrane  is  congested,  red,  swollen  and 
softened,  ecchvmotic.  It  is  rarely  perforated.  The  tluothnum  mav  be 
inflamed,  and  the  inflammation  extend  to  its  peritoneal  coat.  The  rest 
of  the  intestines  usually  escapes  the  action  of  the  acid. 

The  larynx  is  very  frequently  acted  on  by  the  acid.  There  are  yel- 
low eschars,  congestion  and  swelling  of  the  mucous  membrane,  simietimes 
oedema  of  the  glottis.  The  trachea  may  he  inflamed  and  the  Junfjs  con- 
gested. 

If  the  patient  survives  the  first  effects  of  the  poison,  the  lesions  of 
chronic  inflammation,  cicatrization,  and  contraction  may  be  found  at  a 
later  period. 


»   WofHlmantirul  Tuly,  '*  Fon^nsic  Mwlicine  and  To.\u-«»lo^y."  til.  1h77.  p  tJH7. 
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The  acid  nitrate  of  mercury,  if  taken  in  a  concentrated  form  into  the 
stomach,  may  produce  the  same  lesions  as  nitric  acid. 

HYDROCHLORIC  ACID. 

In  fatal  cases,  death  occurs  on  the  average  in  about  twenty-four 
hours.  The  lesions  are  in  general  similar  to  those  produced  by  sul- 
phuric and  nitric  acids,  except  that  the  eschars  are  usually  of  a  whitish 
color  at  first,  becoming,  after  a  time,  discolored  and  disintegrated.  It 
is  also  more  common  to  find  false  membranes  on  the  inflamed  surfaces. 

OXALIC  ACID. 

,  In  fatal  cases,  death  may  occur  within  ten  minutes  (in  one  ease  in 
three  minutes)  or  may  be  delayed  for  two  or  three  weeks.  The  period 
of  death  does  not  depend,  as  do.  in  general  the  symptoms,  upon  the 
amount  and  concentration  of  the  poison. 

The  mucous  membrane  of  the  mouth,  pJiarynx,  and  (esophagus  is 
usually  white  and  shrivelled,  and  easily  peeled  off,  and  may  be  covered 
with  brownish  vomit  from  the  stomach.  The  oesophagus  may  be  much 
contracted.  The  stomach  is  usually  contracted  and  contains  a  dark- 
brown,  acid,  mucous  fluid.  The  mucous  membrane  of  the  stomach  may 
be  pale,  soft,  and  easily  detached,  sometimes  looking  as  if  it  had  been 
boiled  in  water.  Sometimes  it  is  red  and  congested;  sometimes  blackened 
and  gangrenous;  sometimes  peeled  off  in  patches.  Perforation  is  of 
rare  occurrence.  If  life  be  prolonged,  the  whitened  condition  of  the 
mucous  membrane  is  succeeded  by  congestion  and  inflammation.  The 
small  ititestines  may  be  inflamed.  Inflammation  of  the  pleura  and  peri- 
toneum,  and  congestion  of  the  lungs,  are  of  occasional  occurrence.  In 
some  cases  of  death  from  oxalic  acid  there  are  no  well-marked  lesions. 

Potassium  oxalate  produces  the  same  lesions  as  oxalic  acid. 

TARTARIC    ACID. 

This  acid  is  seldom  used  as  a  poison,  but  in  large  doses  may  prove 
fatal.  The  lesions  in  the  cases  observed  were  redness  and  inflammation 
of  the  mucous  membrane  of  the  gastro-intestinal  canal. 

POTASH,  SODA,  AND  THEIR  CARBONATES. 

These  substances  are  not  commonly  used  as  poisons  with  suicidal  or 
homicidal  intent,  but  may  be  taken  by  mistake.  They  may  cause  death 
in  a  few  hours,  or  life  may  be  prolonged  for  several  weeks. 

The  mucous  membrane  of  the  motUh,  pharynx,  oesopJiagus,  and 
stomach  is  scffteued,  swollen,  congested,  and  inflamed,  or  may  be  peeled 
off.  It  may  be  blackened  from  local  changes  in  the  blood.  The  mucous 
membrane  of  the  larynx  and  trachea  may  also  be  swollen  and  inflamed. 
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If  life  is  proloDged  for  some  time,  cicatrices  and  strictures  of  the 
(esophagus  and  stomach  are  apt  to  be  produced  as  a  result  of  the  repara- 
tive inflammation. 

AMMONIA. 

The  vapor  of  strong  ammonia  may  cause  death  from  inflammation  of 
the  larynx  and  air  passages.  The  strong  solution  of  ammonia  produces 
lesions  similar  to  those  of  potash  and  soda.  The  larynx,  trachea,  and 
bronchi  are  frequently  inflamed,  and  may  be  covered  with  false  mem- 
branes. Fatal  inflammation  of  the  rectum  and  colon  has  been  produced 
by  an  enema  of  strong  solution  of  ammonia. 

POTASSIUM    NITIiATE. 

Accidental  poisoning  sometimes  occurs  from  large  doses  of  this  salt. 
In  the  observed  cases,  there  were  intense  congestion  and  inflammation  of 
the  stomach  and  intedineSy  and  in  one  case  a  small  perforation  of  the 
stomach. 

For  the  effects  of  several  infrequently  employed  salts  of  the  alkalies 
and  alkaline  earths,  which  for  the  most  part  produce  simple  inflamma- 
tion of  the  gastro-intestinal  canal,  we  refer  to  special  works  on  toxi- 
cology. 

PHOSPHORUS. 

Poisoning  by  phosphorus  is  much  more  common  in  France  and  Ger- 
many than  in  this  country.  Some  of  the  forms  of  rat  poison,  of  which 
this  is  a  frequent  ingredient,  and  the  ends  of  matches  are  common  media 
for  its  administration.  It  is  more  often  used  with  suicidal  than  homici* 
dal  intent. 

The  post-mortem  appearances  vary  according  to  the  length  of  time 
which  elapses  before  death,  which  may  be  from  a  few  hours  to  several 
months. 

If  death  takes  place  in  a  few  hours,  the  only  lesions  may  be  those 
produced  by  the  direct  local  action  of  the  poison.  The  mouth,  pharynx, 
and  tesophagus  usually  escape.  The  stomach  may  be  only  slightly  red- 
dened, or  there  may  be  patches  of  inflammation  and  erosion.  The  con- 
tents of  the  stomach  are  often  mixed  with  b]oo<l,  and  may  have  the 
peculiar  smell  of  phosphorus.  There  may  be  little  bits  of  woo<l  present 
when  the  poison  has  been  taken  from  the  heads  of  lucifer  matches.  It 
is  said  that  the  mucous  membrane  of  the  stomach  may  emit  a  phos- 
phorescent light  in  the  dark. 

If  death  does  not  ensue  until  after  several  davs,  the  lesions  are  more 
marked.  The  body  is  usually  jaundiced.  There  may  be  ecchymosis 
beneath  the  pericardium,  pleura,  and  peritoneum,  in  the  lungs,  the  kid- 
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neys,  the  bladder,  the  uterus,  the  muscles,  and  the  subcutaueous  con- 
nective tissue,  and  bloody  fluid  in  the  visceral  cavities. 

The  heai'f  and  voJvntary  vitiacles,  the  walls  of  the  blood-vessels,  and 
the  endothelium  of  the  air  vesicles  of  the  lungs  may  be  in  the  condition 
of  fatty  degeneration.     The  blood  is  usually  dark  and  fluid. 

The  stonmch  sometimes  ^presents  no  very  striking  changes.  There 
may  be  small  circumscribed  spots  of  inflammation,  erosion,  or  gangrene, 
and  occasionally  perforation.  The  most  constant  change  is  a  granular 
degeneration  of  the  cells  which  fill  the  gastric  follicles.  In  consequence 
of  this,  the  mucous  membrane  appears  thickened,  opaque^  of  white,  gray, 
or  yellow  color. 

The  small  intestine  appears  normal  or  is  congested. 

The  liver  is  found  in  different  degrees  of  parenchymatous  and  fatty 
degeneration,  and  is  often  stained  yellow  from  the  jaundice.  It  is  usu- 
ally increased  in  size,  and  of  a  grayish,  grayish-yellow,  or  light-yellow 
color,  unless  stained  by  the  bile.  Less  frequently  the  centres  of  the  acini 
are  congested,  or  the  entire  liver  is  congested,  or  there  are  small  haemor- 
rhages in  the  liver  tissue.  The  liver  may  be  soft,  flabby,  and  smaller 
than  normal.  In  the  interstitial  tissue  of  the  liver  and  along  the 
branches  of  the  portal  vein  there  may  be  marked  infiltration  with  small 
spheroidal  cells. 

The  kidneys  often  present  parenchymatous  and  fatty  degeneration  of 
the  epithelium.     The  mesenteric  glaiids  may  be  soft  and  swollen. 

ARSENIC. 

This  poison  is  very  frequently  employed  with  suicidal  intent.  Death 
may  occur  in  a  longer  or  shorter  time  from  the  direct  irritative  effects  of 
the  poison  upon  the  gastro-intestinal  canal,  with  the  symptoms  which 
usually  accompany  the  ingestion  of  irritant  poisons;  or  it  may  occur 
with  symptoms  of  collapse,  or  coma,  or  shock;  or  the  symptoms  may 
resemble  those  of  cholera.  The  average  time  of  death  in  acute  fatal 
cases  is  about  twenty  hours,  but  death  has  occurred  in  twenty  minutes, 
and  has  been  prolonged  for  two  or  three  weeks. 

The  mouthy  pharynx,  and  wsophagus  may  be  infiamed,  but  are  more 
frequently  unaltered.  The  stomach  may  be  empty  or  contain  mucus 
mixed  with  blood.  The  arsenic,  in  substance,  may  be  found  adherent  to 
the  mucous  membrane  or  mixed  with  the  contents  of  the  organ.  It  has, 
in  rare  cases,  been  found  incysted  in  the  stomach  in  considerable  quan- 
tity. When  invisible  to  the  naked  eye,  a  microscopical  examination  of 
the  stomach  contents  will  not  infrequently  reveal  characteristic  crystals 
of  arsenious  acid  or  some  of  its  compounds.  The  stomach  may  be  con- 
tracted and  its  mucous  membrane  corrugated.  The  entire  inner  surface 
may  be  red  and  inflamed,  or  there  may  be  patches  or  streaks  of  inflam- 
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mation  or  deep  congestion.  The  inflamed  and  congested  patches  may 
be  thickened  and  covered  with  false  membrane  mixed  with  larger  and 
smaller  particles  or  masses  of  the  poison.  Ulceration,  perforation,  and 
gangrene  are  rare.  Blood  may  be  extravasated  into  the  mucosa  and 
submucosa,  and  with  the  congestion  give  the  mucous  membrane  a  very 
dark-red  or  brown  appearance.  Frequently  the  mucous  membrane  is 
itudded  with  small  petechiae.  Sometimes  the  arsenic  is  converted  in  the 
stomach  into  the  yellow  sulphide.  There  may  be  acute  gastritis,  even 
when  the  poison  is  absorbed  by  the  skin  or  otherwise,  and  not  introduced 
into  the  stomach.  Taylor  mentions  a  case  in  which  the  coats  of  the 
stomach  were  thickened  and  gelatinous,  but  not  congested.  The  epi- 
thelium of  the  gastric  glands  may  undergo  granular  and  fatty  degenera- 
tion. 

The  entire  length  of  the  intestine  may  be  congested  and  inflamed, 
but  the  action  of  the  poison  does  not  usually  extend  beyond  the  duode- 
num. In  some  cases,  the  solitary  follicles ^  Peyer^s  patches,  and  mesen- 
teric gl/tnds  are  swollen.  Inflammation  of  the  Madder  aud  peritoneum , 
and  congestion  and  cedema  of  the  brain,  have  been  observed,  but  are 
neither  frequent  nor  in  any  way  characteristic. 

Fatty  degeneration  of  the  muscles,  liver,  kidneys,  blood-vessels,  and 
vesicular  epithelium  of  the  lungs  may  be  produced  in  arsenical  poison- 
ing. 

Alterations  in  the  spinal  cord  indicative  of  acute  myelitis  have  been 
described  by  Popon  as  occurring  in  dogs  poisoned  with  arsenious  acid.* 

The  walls  of  the  stomach  and  intestines  and  other  parts  of  the  bo<iy 
may  be  preserved  from  decomposition  for  a  long  time  after  death  by 
arsenical  poisoning. 

It  should  always  be  borne  in  mind,  in  examining  cases  of  su.<|>ected 
arsenical  poisoning,  that  death  may  be  produced  by  arsenic  and  its  com- 
pounds without  any  appreciable  lesions.  While  in  general  it  may  Iw 
said  that  in  the  cases  in  which  no  lesions  are  discovereil  <ieath  hau<  been 
rapid,  the  death  may  be  delayed  in  such  cases  until  long  after  a  periml 
at  which,  m  other  cases,  marked  inflammatory  changes  have  occurriHl. 

Compounds  of  arsenic,  such  as  the  chloride  and  sulphide,  and  the 
arsenite  (Scheele's  green;  Paris  green),  are  sometimes  usi»d  for  suicidal 
purposes,  and  produce  lesions  similar  to  those  of  arseuious  acid.  Paris 
green  is  a  favorite  article  in  Xew  York,  particularly  among  (Jermans, 
for  suicidal  purposes.  It  is  usually  taken  in  considerable  quantities,  and 
is  often  found  in  the  stomach  after  death.' 


'  P^tftim,  "  Ueberdie  Verftndeningen  im  RQckcnmarke  nach  Vergiftung  mit  Ars<«n." 
etc.     Virth.  Arch.,  Bd.  93.  p.  351. 

*  It  is  advisable,  in  cases  of  suspected  arsenic  poisoning,  particularly  if  the  ImmIv 
have  lain  for  some  time,  as  in  exhumations,  to  prcser^'e  not  only  all  4»f  the  intirnal 
organs  entire  for  the  chemist,  but  also  portions  of  the  muscW  (liack.  thigh,  arm.  :inil 
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CORROSIVE  SUBLIMATE. 

The  mucous  membrane  of  the  mouth  and  throat  may  be  swollen,  in- 
flamed, or  have  a  grayish-white  appearance.  The  msophagus  may  be 
swollen  and  white,  or  congested,  or  unaltered.  The  mucous  membrane 
of  the  stomach  is  usually  congested  or  inflamed,  or  there  may  be  patches 
of  softening,  ulceration,  or  gangrene.  Perforation  is  of  rare  occurrence. 
Small  ecchymoses  in  the  mucosa  are  not  uncommon.  Sometimes  there 
is  little  or  no  change  in  the  stomach.  Sometimes  the  mucous  membrane 
of  the  st^omach  is  slate-colored  from  the  deposition  of  metallic  mercury 
from  the  decomposed  salt.  The  intestines  may  appear  normal,  or  there 
may  be  patches  of  congestion  and  ccchymosis. 

The  larynx  and  trachea  may  be  congested.  The  kidneys  may  show 
parenchymatous  and  fatty  degeneration  of  the  epithelium. 

LEAD. 

The  different  preparations  of  lead  may  prove  fatal,  either  from  the 
immediate  effect  of  large  doses  or  from  the  gradual  effects  of  repeated 
small  doses.  Although  there  may  be  marked  symptoms  during  life,  the 
post-mortem  lesions  are  few  and  variable. 

Large  doses  may  produce  acute  gastritis,  and  sometimes  a  whitening 
of  the  mucous  membrane.  The  intestines  are  generally  contracted,  and 
there  may  be  fatty  degeneration  of  the  renal  epithelium;  very  frequently 
there  are  no  appreciable  lesions. 

In  chronic  lead  poisoning,  the  intestines  may  be  contracted,  the  vol- 
untary muscles  flabby  and  light-colored,  or  partially  replaced  by  connec- 
tive tissue,  and  there  may  be  chronic  meningitis. 

COPPER. 

Acute  poisoning  by  salts  of  copper  is  not  very  common,  but  it  is  of 
.occasional  accidental  occurrence,  and  the  salts  are  infrequently  used  with 
suicidal  intent.  The  sulphate  and  acetate  are  the  most  important  salts 
in  this  respect.  Soluble  salts  of  copper  may  be  formed  in  the  use  of 
copper  cooking  utensils,  and  accidents  most  frequently  occur  in  this 
way. 

The  post-mortem  appearances  are  somewhat  variable.     Th^  pharynx 


abdomen),  and  also  one  of  the  long  bon^,  preferably  the  femur,  since  arsenious  acid 
and  its  compounds  are  quite  diffusible,  and  may  be  present  in  proportionately  larger 
<]|uantity  in  other  parts  than  in  the  gastrointestinal  canal.  It  is  desirable  to  save  the 
whole  of  the  internal  organs,  and  to  weigh  the  muscle  and  bones  as  well  as  the  whole 
body  at  the  autopsy,  in  order  that  the  calculations  of  the  chemist,  in  case  arsenic  be 
found,  may  rest  upon  a  definite  basis,  and  be  as  little  as  possible  dependent  upon 
estimates,  whose  value  may  be  questioned  by  lawyers  should  the  case  come  into  the 
courts. 
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and  CBsophagus  may  be  somewhat  inflamed  or  unchanged.  The  mucons 
membrane  of  the  j*tomach  and  intestines  may  be  inflamed,  ulcerated,  or 
gangrenous,  and  perforation  and  peritonitis  may  occur.  The  mucous 
membrane  may  have  a  diffuse  greenish  color,  or  particles  of  the  salt  may 
be  found  adhering  to  it. 

TARTAR  EMETIC. 

This  preparation  of  antimony  may  prove  fatal  when  administered  in 
a  single  large  dose  or  in  repeated  small  doses.  The  post-mortem  lesions 
are  not  constant.  In  cases  of  chronic  poisoning  there  are  usually  no 
appreciable  lesions. 

In  cases  of  acute  poisoning  there  may  be  evidence  of  acute  inflamma- 
tion of  the  msophagus,  stomachy  intestines^  and  peritoneum.  Sometimes 
the  stomach  exhibits  no  lesions,  while  the  intestine  is  involved.  The 
larynx  and  lungs  may  be  deeply  congested. 

VEGETABLE  IRRITANTS. 

Aloe-^y  colocynthy  gambgge,  jalap,  scammong,  savin,  croton  oil,  colchi- 
cum,  verairia,  hellebore,  elaterium,  and  turpentine. 

All  these  drugs  may  produce  poisonous  effects.  The  post-mortem 
lesions  are  congestion,  inflammation,  and  sometimes  ulceration  of  the 
gastro-intestinal  mucous  membrane;  but  these  lesions  are  sometimes 
present  and  sometimes  absent. 

CANTHARIDES. 

This  substance  may  be  given  in  powder  or  tincture.  The  entire 
length  or  only  a  portion  of  the  alimentary  canaL  may  be  congested  or 
inflamed.  There  may  be  patches  of  gangrene  of  the  mucous  membrane 
of  the  stomach.  When  the  poison  was  taken  in  substance,  a  microscopi- 
cal examination  of  the  contents  of  the  alimentary  canal  or  of  the  mucous 
membrane  may  reveal  the  glistening  green  and  gold  particles  of  the  fly. 

The  kidneys,  ureters,  and  bladder  may  be  congested  and  inflamed. 
There  is  sometimes  congestion  of  the  brain  and  its  membranes. 

OPIUAI. 

The  post-mortem  appearances  in  persons  who  have  died  from  opium 
poisoning  are  inconstant  and  not  characteristic.  Congestion  of  the 
brain  and  its  membranes,  with  serous  effusion  in  the  membranes  and 
ventricles,  and  congestion  of  the  lungs,  are  changes  occasionally  seen, 
but  they  are  frequently  entirely  absent,  and  when  present  are  not  char- 
acteristic of  death  from  this  poison. 


588  DEATH   FROM   POISONING. 

POISONOUS    FUNGI. 

The  action  of  these  substances  varies  greatly^  and  the  post-mortem 
appearances  are  inconstant  and  not  characteristic.  In  general,  when 
any  legions  are  present,  they  are  those  of  gastro-intestinal  irritation  or 
of  venous  congestion,  or  both. 

Microscopical  examination  may  reveal  characteristic  fragments  of 
fungi  in  the  contents  of  the  alimentary  canal. 

HYDROCYANIC    ACID. 

This  poison  in  fatal  doses  may  destroy  life  in  a  very  short  time.  The 
post-mortem  appearances  are  inconstant  and  not  characteristic.  The 
skin  may  be  livid  and  the  muscles  contracted.  The  stomach  may  be 
congested  or  normal.  The  most  frequent  internal  appearances  are 
those  of  general  venous  congestion.  Under  favorable  conditions  the 
odor  of  prussic  acid  may  be  detected  in  the  stomach  or  blood  or  brain  or 
other  parts  of  the  body.  It  may  be  absent  in  the  stomach  and  present 
in  other  parts  of  the  body.  If  the  patient  have  lived  for  some  time,  the 
odor  may  be  absent  altogether. 

Cifanide  of  potassium  may  produce  the  same  lesions  Jis  prussic  acid, 
and  there  is  the  same  inconstancy  in  their  occurrence. 

Nitrobenzole. — This  substance  produces  general  venous  congestion, 
and  the  odor  of  the  oil  of  bitter  almonds  may  be  more  or  less  well 
marked  in  the  bodv  after  death. 

CARBOLIC    ACID. 

When  this  poison  is  taken  into  the  stomach,  the  mucous  membnine 
of  the  mouth,  oesophagus,  and  stomach  may  be  white,  corrugated,  and 
partially  detached  in  patches,  and  the  edges  of  the  affected  parts  may 
be  hypera^mic  or  there  may  be  patches  of  extravasation.  Brownish 
shrunken  patches  may  be  present  about  the  mouth.  The  brain  and 
meninges  may  be  congested.  There  may  be  congestion  and  cedema  of 
the  Jungs,  and  congestion  of  the  liver  and  spleen.  The  blood  is  usually 
dark  and  fluid.  The  urine  is  usually  of  a  dark  or  greenish  color.  The 
odor  of  the  poison  may  be  evident  in  the  body  and  in  the  urine. 

ALCOHOL. 

The  different  preparations  of  alcohol,  when  taken  in  concentrated 
form  or  in  large  quantities,  sometimes  produce  sudden  coma  and  death 
in  from  half  an  hour  to  several  hours.  In  acute  poisoning,  if  death 
have  followed  soon  after  the  ingestion  of  the  poison,  the  body  may 
resist  decomposition  for  an  unusual  length  of  time.  The  stomach  and 
tissues  mav  even  have  a  more  or  less  well-marked  alcoholic  odor.     The 
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stomach,  and  even  the  (esophagus  and  duodenum ,  may  be  of  a  deep-red 
color.  There  may  be  punctiform  ecchymoses  in  the  gastric  mucous 
membrane.  In  many  cases,  the  stomach  is  apparently  quite  normal. 
There  is  apt  to  be  venous  congestion  in  some  of  the  internal  organs,  but 
this  is  not  constant.  There  is  frequently  congestion  and  sometimes 
extravasation  of  blood  in  the  brain  and  its  membranes,  and  oedema  of 
the  membranes  or  of  the  brain  substance,  or  both.  There  may  be  a 
serous  effusion  in  the  ventricles  of  the  brain.  The  bladder  is  frequently 
distended  with  urine,  as  in  other  cases  in  which  death  is  preceded  by 
a  period  of  unconsciousness. 

Chronic  alcoholic  poisoning  is  of  a  different  nature.  The  subjects 
of  it  may  die  from  some  other  disease,  or  they  die  after  a  debauch  with- 
out anything  else  to  account  for  their  death.  In  the  latter  case  there 
may  be  ddiritim  tremens,  or  the  patient  dies  exhausted  and  comatose. 
Chronic  alcoholism  is  not  infrequently  mistaken  clinically  for  meningitis. 
The  post-mortem  lesions  are  sometimes  marked,  sometimes  absent. 
There  may  be  chronic  pachymeningitis,  resulting  in  thickening  of  the 
dura  mater  and  its  close  adherence  to  the  skull.  The/?i*a  mater  may  be 
thickened  and  anlematous.  The  brain  may  be  normal  or  cedematous  or 
atrophied.  The  lungs  are  frequently  congested.  The  heart  may  be 
thickly  covered  with  fat,  and  its  walls  may  be  flabby  and  fatty.  The 
stomach  frequently  presents  the  lesions  of  chronic  gastritis.  The  liver 
may  be  cirrhotic,  with  or  without  fatty  infiltration.  The  kidneys  may 
present  the  lesions  of  parenchymatous  or  fatty  degeneration  or  of  chronic 
diffuse  nephritis. 

It  should  always  be  remembered,  however,  that  all  or  a  part  of  the 
above  lesions  may  be  absent  in  the  bodies  of  drunkards,  and,  further- 
more, that  the  same  lesions  may  be  due  to  other  causes. 

CHLOROFORM. 

Chloroform  may  cause  death  when  it  is  taken  in  fluid  form  into  the 
stomach  or  when  inhaled.  Death  from  swallowing  liquid  chloroform  is 
rare,  and  its  immediate  cause  is  usually  uncertain.  The  post-mortem 
changes  are  variable;  sometimes  there  are  no  lesions.  In  some  cases 
there  is  simple  reddening  of  the  gastric  mucous  membrane;  occasionally 
there  is  acute  gastritis  or  ulceration  of  the  mucous  membrane.  The  o<lor 
of  chloroform  may  or  may  not  be  evident.  Discoloration  and  softening 
of  the  mucous  membrane  of  the  pharynx,  a'sophagus,  and  duodenum 
have  been  observed.  There  may  be  general  venous  congestion;  the  heart 
may  be  flabby.  Bubbles  of  gas  have  been  frequently  seen  in  the  blood, 
but  this  is  not  characteristic.  Death  from  inhalation  of  chloroform  is  a 
not  infrequent  accident  in  surgical  practice.  After  death  from  inhala- 
tion, the  results  of  the  examination  are  usually  quite  negative. 
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ETHER. 

The  inhalation  of  ether  occaeionallj  causes  death.  The  post-mortem 
examination  is  negative.  The  ingestion  of  fluid  ether  may  induce  in- 
flammation of  the  stomach.  The  odor  of  ether  may  be  perceptible  if  the 
autopsy  is  made  soon  after  death. 

CHLORAL   HYDRATE. 

There  are  no  characteristic  post-mortem  appearances  after  death  by 
chloral.  Hypersemia  of  the  brain,  and  the  odor  of  the  drpg,  have  been 
noticed. 

STRYCHNIA—NUX  VOMICA. 

The  post-mortem  appearances  after  poisoning  by  these  drugs  are  not 
characteristic,  and  are  incoDstant.  The  body  is  usually  relaxed  at  the 
time  of  death,  but  the  rigor  mortis  usually  comes  on  early  and  remains 
long.  There  may  be  congestion  of  the  brain  and  spinul  cord,  and  some- 
times of  the  lungs  and  stomach. 

CONIUM,    ACONITE,    BELLADONNA,   LOBELIA   INFLATA,   DIGITALIS, 

STRAMONIUM. 

These  vegetable  poisons  are  administered  in  their  natural  form  of 
leaves,  berries,  and  roots,  or  in  tinctures,  infusions,  and  extracts,  or  in 
the  form  of  their  active  alkaloid  principles. 

If  the  leaves,  berries,  or  seeds  are  given,  they  may  be  detected  in  the 
contents  of  the  stomach  by  microscopical  examination.  Otherwise  the 
results  of  autopsies  are  not  characteristic. 

The  braui  and  its  membranes,  and  the  lungs,  may  be  congested. 
The  stomach  may  present  patches  of  congestion,  inflammation,  and 
extravasation,  or  its  entire  mucous  coat  may  be  inflamed,  or  it  may 
appear  normal. 

Microscopical  examination  of  the  contents  of  the  alimentary  canal 
may  reveal  characteristic  seeds  or  fragments  of  leaves.* 

CARBONIC  OXIDE. 

This  is  one  of  the  gases  formed  in  the  burning  of  charcoal,  and 
forms  one  of  the  ingredients  of  illuminating  gas.  The  most  character- 
istic post-mortem  appearance  is  the  cherry-red  color  of  the  bloody  and  of 
the  tissues  and  viscera  which  contain  blood.  The  presence  of  carbonic 
acid  in  the  gas  may  obscure  the  bright  red  of  the  carbonic  oxide  by  the 
dark  color  which  it  induces  in  the  blood. 


*  Consult  Quy  and  Ferrier,  *'  Forensic  Medicine,"  p.  684, 
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CARBONIC  ACID. 

The  lesions  are  essentially  those  of  asphyxia,  but  the  brain  is  said  to 
be  more  frequently  congested  than  in  asphyxia  by  simple  obstruction  of 
respiration. 

For  a  more  detailed  consideration  of  poisons,  their  effects,  modes  of  detection,  etc., 
consult  Taylor  on  Poisons;  Mdsehka*s  "  Handbuch  der  gerichtlichen  Medicin/' 
Bd.  2;  Woodman  and  Tidy,  '*  Forensic  Medicine."  Worming  "  Micro ^emistry  of 
Poisons  "  contains  a  series  of  good  plates  of  the  microscopical  appearance  of  various 
forms  of  crystals  of  poisonous  substances. 

Le89er*$  **  Atlas  der  gerichtlichen  Medicin  "  contains  a  series  of  fine  colored  plates 
showing  the  appearance  of  the  ^omach  after  the  action  of  various  poisons.  The 
small  work  of  Ouy  and  Ferrier,  on  "  Forensic  Medicine,"  contains  in  very  compact 
and  reliable  form  muchlinformation  on  the  general  subjects  treated  in  the  foregoing 
section. 
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nitric,  poisoning,  lesions  of,  541 
nitric,  use  of,  in  decalcifying  tis- 
sues, 44 
osraic,  use  of,  in  preserving  tissues, 

45 
oxalic,  poisoning,  lesions  of,  582 
picric,  use  of,  in  decalcifying,  43 
picric,  use  of.  in  preserving  sedi- 
ments, exudations,  casts,  etc.,  46 
sulphuric,  poisoning,  lesions  of,  580 
tartaric,  poisoning,  lesions  of,  542 
Aconite  |M)isouing,  lesions  of,  590 
Acrauia,  195 
Actinomyces,  83 

Acute  yellow  atrophy  of  liver,  359 
Addison's  disease,  lesions  of.  565 
Adenoma,  general  consideration  of,  148 
Adeuo-sarcoma.  135 

Agar,  use  of,  in  cultivating  bacteria,  101 
Ague-cake,  382 
Aguillula,  81 

48 


Air,  presence  of,  in  blood,  air  emboli,  61 
Alcohol  poisoning,  lesions  of,  588 

use  of,  in  preserving  tissues.  44 
Alimentary  canal.  310 
Aloes  poisoning,  lesions  of,  587 
Alveolar  carcinoma,  159 

sarcoma.  134 
Ammonia  poisoning,  lesions  of,  583 
Amoeba,  occurrence  of,  in  dysentery,  70 
Amyelia,  209 
Amyloid  degeneration,  66 

degenenition,  methods  of  stain- 
ing tissues  in.  66 
Anaemia,  changes  of  bhMNi  in,  59 

changes  of  marrow  cells  in.  456 
effects  of,  i>n  tissues  and  organs, 

53 
pernicious,  565 
Ancncephalia.  195 
Aneurism,  cirsoid,  29<) 

dissecting.  291 
false.  294 

miliary,  of  brain,  185 
of  the  aorta,  291 
of  the  blood-vessels,  292 
of  the  coronary  arteries,  292 
of  the  heart,  282 
of  the  hi*art  valves,  282 
of  the  pulmonary  arteries,  292 
spurious,  294 
varicose,  2tH 
Aneurismal  varix,  294 
Angioma  cavernosum.  145 

telangiectoides,  144 
Angiomata.  general  characters  of,  144 
Angio-sarcoma,  133 
Anhj'dnemia,  59 

Aniline  colors,  uses  of,  in  staining  bacte- 
ria. 96 
Anilin-gcntian-violet    solution,     formula 

for.  fe 
Anthrax.  555 

bacilli,  556 
Anus,  atresia  of,  330 
Aorta,  examination  of  arch  of,  before  re- 
moval from  body,  21 
aneurism  of,  291 
atheroma  of,  287 
malformations  of,  269 
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Aorta,  stenosis  of,  292 

Apoplectic  clots,  methods  of  examining,  12 

Apoplexy  of  brain,  185 

Arachnoid,  nature  of,  168 

Archiblast,  121 

Arnold,  J.,  researches  of,  on  lymphatic 

tissue  in  organs,  301 
Arsenic  poisoning,  lesions  of,  584 
Arteries,  aneurism  of,  291 

atheroma  of,  287 

cysts,  atheromatous,  of,  288 

dilatation  of,  290 

effect  of  contraction  of,  in  ob- 
literating endarteritis,  275 

inflammation  of  (see  arteritis), 
285 

obliteration  of,  292 

rupture  of,  298 

stenosis  of,  292 

tumors  of,  294 

wounds  of,  293 
Arteritis,  acute,  285 

chronic,  285 

syphilitic,  286 

tubercular,  289 
Artery,  hepatic,  lesions  of,  353 

mesenteric,  emboli  of,  334 
Arthritis,  acute,  504 

chronic,  505 

deformans,  505 

gouty,  506 

purulent,  504 

rheumatic,  505 

serofibrinous,  504 
serous,  50  i 

tubercular,  506 

uritica,  506 
Arthropods,  81 
Ascaris  lumbricoides,  76 
maritima,  77 
mystax,  77 
Ascites,  tubercular,  846 
Aspergillus,  83 
Asphyxia,  575 
Ataxia,  locomotor,  206 
Atelectasis,  235 
Atheroma,  287 
Atheromatous  cysts,  288 
ulcers,  288 
Atrophia  musculorum  lipomatosa,  514 

Bacilli,  chain-forms  of,  88 
color- forming,  89 
curved- forms  of,  88 
mobility  of,  88 
pathogenic.  89 
Bacillus,  88 

anthracis,  556 

cholerte  asiaticte,  538 

leprie,  558 

mallei,  560 

megaterium,  89 

of  malignant  oedema.  89 

of  septicA'mia  of  mice,  89 

tuberculosis,  252,  545 


Bacillus  typhosus,  527 

Bacteria,  84 

action  of  disinfectants  on,  86 
agar  as   culture  medium   for, 

101 
artificial  cultivation  of,  99 
as  a  cause  of  tumors,  120 
bibliography  of,  103 
Brownian  movement  in,  87 
capsule  of,  85 
classification  of,  86 
cultivation  of,  101 
facultative  parasites,  91 
facultative  saprophytes,  91 
filiform,  88 

gelatin  nutrient  as  culture  me- 
dium for,  100 
Oram's  method  for  staining,  98 
in  gangrene  of  the  lung,  236 
influence  of  disinfectants  on,  86 
influence  of  temperature  on,  85 
involution  forms  in,  86 
methods  of  studying,  96 
mode  of  collecting  specimens  to 

be  examined  for,  103 
morphology  and  physiology  of, 

84 
parasitic,  91 
plate  cultures  of,  101 
potatoes  as  culture  medium  for, 

100 
putrefaction  dependent  upon,  84 
relations  of,  to  disease,  91 
rod-shaped,  88 
saprophytic,  91 
solid  media  for  cultivation  of, 

99 
spheroidal,  87 
spiral-shaped,  90 
spores  of,  85 
staining  agents  for,  96 
zooglcpa  colonies  of,  85 

Bacterial  diseases,  hereditary  predisposi- 
tion to,  95 
diseases,  conditions  influencing 

occurrence  of,  94 
origin  of  disease,  proofs  of,  94 

Balanitis,  472 

Beef-tea  as  culture  medium  for  bacteria, 
101 

Belladonna  poisoning,  lesions  of,  590 

Bile  duct,  examination  of,  at  autopsies,  30 

Biliary  passages,  lesions  of,  373 
passages,  calculi  of,  375 
passages,  tumors  of,  377 

Bilirubin  in  blood,  61 

Bismarck  brown  as  bacterial  stain,  96 

Bladder,  gall,  lesions  of,  374 

urinary,  calcification  of,  285 
urinary,  calculi  in,  425 
urinary,  in  children,  42 
urinary,  cysts  of,  425 
urinary,  dilatation  of,  421 
urinary,  diverticula  of,  421 
urinary,  foreign  bodies  in,  425 
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Bladder,  urinary,  lia'inorrhage  of,  422 
urinary,  herniee  of,  422 
urinary,  hypentmia  of,  422 
urinary,  hypertrophy  of,  421 
urinary,  innammation  of.  423 
urinary,  malfonuations  of,  420 
urinary,  parasites  of,  425 
urinary,  perforation  of,  422 
urinary,  removal  of,  32,  38 
urinary,  rupture  of,  422 
urinary,  tumors  of,  424 
Blood,  air  in,  61 

changes  in  circulation  of,  53 
changes  in  composition  of,  59 
coagulability  of.  59 
diseases  caused  by  alterations  in 

composition  of,  565 
distribution  of,  in  life  and  death,  8 
extra vasated,  changes  in,  54,  55 
foreign  bodies  in,  61 
in  Addison's  disease,  565 
in  Hodgkin's  disease,  567 
in  leukti'miaandleucocytheemia,  60 
parasites  in,  62 
Blood-vessels,  atrophy  of,  284 

degeneration,  amyloid,  285 
degeneration,  fatty,  284 
degeneration,  hyaline,  285 
hypertrophy,  284 
inflammation  of,  285,  296 
Bone,  abscess,  489 
aneurism,  502 
atrophy,  499 
caries,  494 
cyste  of,  503 
decalcifying,  43 
dislocations  of,  483 
enostoses,  500 
exostoses,  500 
fractures  of,  483 
htemorrhage,  483 
hypenemia.  483 
h}T)erosto8is,  500 
innammation  of  (see  osteitis)  484 
leuka^mic,  498 
necrosis,  493 

necrosis  by  phosphorus,  494 
osteomalacia,  497 
osteomyelitiR,  492 
parasites  of,  503 
rachitic  changes  in,  495 
syphilitic  congenital,  491 
tubercular.  490 
tumors  of,  500 
wounds  of,  483 
Bothriocephalus  cordatus,  76 

cristatus,  76 
latus,  76 
Brain,  abscess,  187 
anaemia,  184 

aneurism,  miliary,  of,  185 
apoplectic  foci  in,  185 
atrophy  of,  193 

axis,  mode  of  separation  of,  13,  14 
cysts  of,  190 


Brain,  degeneration  of,  182 

degeneration,  secondary,  of,  187 
dissection  of.  11-14 
embolism,  181 

examination  of,  at  autopsies,  11 
hiemorrhage.  184 
haemorrhage,  capillary,  185 
hernia,  195 
holes  in,  190 
hypenvmia  of,  184 
hypertrophy  of.  193 
in  new-bom  children,  40 
inflammation    (see    encephalitis), 

1H7 
inflammation,  syphilitic,  190 
inflammation,  tubercular,  191 
lesions  of,  in  general  paresis  of  in- 
sane, 192 
lobes.  Assures,  etc.,  11 
membranes,  lesions  of,  168 
malformations  of.  195 
mantle,    mode  of   separation  of, 

13,  14 
OHiema,  184 
parasites,  195 
pigmentation.  194 
preservation  and  hardening  of,' 15 
sand,  166,  180 
sclerosis  of,  189 
softening,  red,  of,  182,  187 
softening,  white,  of,  182 
softening,  yellow,  of,  182,  187 
thrombosis,  181 
tubercles,  solitary,  of,  192 
tumors  of,  194 
ventricles  of,  177 
weight  of,  11 
wounds  of,  189 
Bright's  disease,  acute,  403 

chronic,  409 
Bronchi,  inflammation  of  (see  bnmchitis), 
227 
opening  of,  23 
oasiflcation,  280 
preservation  of,  24 
tumors.  230 
Bronchiectasia.  229 
Bronchitis,  capillary,  241 

catarrhal,  acute.  227 
catarrhal,  chronic,  228 
cnmpous.  acute.  228 
croupous,  chronic,  228 
Broncho-pneumonia.  241.  245 
Brood  capsules  of  (>chinococcus,  74 
Brownian  movement  in  bacteria.  H7 
Burning,  death  from.  573 

Cacao  butter  for  imbedding,  46 
Cachexia,   development  of,   with    malig- 
nant tumors.  118 
Cadaveric  discolorations,  4 
Ctecum.  inflammation  of.  886 
Calcareous  degeneration.  68 
Calcitication,  68 
Calculi,  biliary,  875 
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Calculi,  pancreatic,  892 
prostatic,  4H1 
renal,  418 
vesical,  425 
Oalvarium,  examination  of,  at  autopsies, 

9 
Cancer  (see  carcinoma),  150 
Cantbarides  poisoning,  lesions  of,  587 
Capillaries,  blood,  lesions  of,  298 
Capsule  in  bacteria,  85 

suprarenal,  examination  of,   at 

autopsies,  27,  42 
suprarenal,  lesions  of,  400 
Caput  succedaneum,  38 
Carbonic  acid  poisoning,  591 

oxide  poisoning.  590 
Carbolic  acid  poisoning,  lesions  of,  588 

acid,  preservative  action  of,  49 
Carbuncle,  555 
Carcinoma,  150 

alveolar,  159 
cells,  characters  of,  151 
colloid,  159 

cylindrical-celled,  154-156 
fibro-,  157 
flat-celled,  158,  154 
forms  of»  153 
gland-celleil,  157 
medullary,  157 
melanodes,  160 
modes  of  extension,  152 
molle,  157 
myxomatodes,  159 
simplex,  157 
telangiectoides,  159 
Caries  of  bone,  494 
Carru>ifs  solution  for  fresh  tissues,  48 
Casts,  preservation  of,  45 
Celloidin  for  imbedding,  46,  47 
Cephalha^matoma,  39 
Cephalocele,  195 
Cercomonas  intestinalis,  71 
Cestoda,  72 
Charcot's  crystals,  567 
Cheeks,  gangrene  of,  812 

hypertrophy  of,  311 
Cheesy  degeneration,  64 

degeneration,  tuberculous,  544 
Charbon,  555 

Children,   new-born,    autopsies    on,    35, 
38 
new-born,  changes  in,  immedi- 
ately following  birth,  38,  39 
new-born,    internal     examina- 
tion of,  39-42 
Chloral  hydrate  poisoning,  lesions  of,  590 
hydrate,    preserving    action    on 
tissues,  48 
Chloroform  poisoning,  lesions  of,  589 

preserving  action  on  tissues, 
48 
Chloroma,  135 
Chlorosis,  565 

Cholera  asiatica,  bacteria  of,  538 
asiatica,  lesions  of,  537 


Cholera  morbus,  882 

Cholestearin  crystals  in  brain  softening, 

182 
crystals  in  fatty  degenera- 
tion, 65 
Cholesteatoma,  186 
Chobdroma,  187 
Choroid  plexus,  cysts  of,  180 

plexus,  tumors  of,  180 
Chromic  acid  for  decalcifying,  44 

acid  mixture  for  hardening  tis- 
sues, 45 
Cicatricial  tissue,  109 
Cirrhosis  of  the  liver,  862  . 
Cirsoid  aneurism,  290 
Clarke,  columns  of,  in  posterior  spinal 

sclerosis,  207 
Clitoris,  malformations  of,  481 
Cloacae  in  intestine,  880 
Clots,  apoplectic,  in  brain,  12,  185 

heart.  21.  22 
Cloudy  swelling,  64 
Coagulation  necrosis,  68 
Coccidium  oviforme,  70 
Cohnheim's  theory  of  embryonal  origin  of 

tumors,  119 
Colchicum  poisoning,  lesions  of,  587 
Colitis,  catarrhal,  acute,  334 
catarrhal,  chronic,  835 
croupous,  335 
Colloid  carcinoma,  159 

degeneration,  67 
Colocynth  poisoning,  lesions  of,  587 
Comma  bacillus,  5^ 
Compound  granular  corpuscle,  188 
Conaylomata,  syphilitic,  of  penis,  472 
syphilitic,  of  vulva,  488 
Conium  poisoning,  lesions  of,  590 
Consumption,  256 

Contusions,   ante-mortem  and    post-mor- 
tem, 7 
Cooling  of  the  body,  post-mortem,  5 
Copper  poisoning,  lesions  of,  586 
Cord,  spinal,  199 
Coronary  arteries,  effects  of  closure  of,  on 

heart,  289 
Corpora  amylacea,  67,  180,  481 
Corrosive  sublimate  poisoning,  lesions  of, 

586 
Craniotabes,  497 
Creases  in  neck    mistaken  for  marks  of 

hanging,  7 
Croton-oil  poisoning,  lesions  of,  587 
Croupous  inflammation,  107 
Cryptorchismus,  474 
Cutis  anserina,  577 
Cyanide  of  potassium  poisoning,  lesions 

of,  588 
Cyclopia,  195 
Cylindroma,  134 
Cysticercus  cellulosse,  72 

t^nia  mediocanellata,  73 
Cystin  calculi,  426 
Cystitis,  catarrhal,  acute,  423 
chronic,  423 
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XJystitis,  croupous,  424 
tubercular,  434 
gauCTenous,  423 
Cystocele,  422 
Cysto-sarcoma,  135 
Cysta,  atheromatous,  of  aorta,  288 

classification  of,  122 

congenital.  123 

dermoid,  128,  262,  425,  460 

echinococcus,  73,  74 

exudation.  123 

of  bone,  503 

of  parovarium,  460 

of  softening,  123 

preservation  of,  for  museums,  48 

retention,  123 


Death,  causes  of,  3 

sudden,    from  haemorrhage  into 
floor  of  fourth  ventricle,  186 
Decalcification  of  bone,  43 
Decomposition,  post-mortem,  5 
Degeneration,  acute,  113 
amyloid,  66 
calcareous,  68 
cheesy,  64 
colloid.  67 
fatty,  65 
hyaline,  68 
mucoid,  67 

parenchymatous,  64,  113 
Degenerations,  secondary,  in  the  nervous 

^stem,  187,  199 
Delafi^UTs  osmicacid  mixture,  27,  44 
Dermoid  cysts,  123,  262,  425,  460 
Diabetes,  571 
Diapedesis,  haemorrhage  by.  54 

in  inflammation,  104 
Diaphragm,  position  of,  19,  40 
Digitalis  poisoning,  lesions  of,  590 
Diphtheria,  ba(*teria  in,  536 

lesions  of,  535 
Diphtheritic  inflammation,  107 
Diplococcus,  87 

intracellularis  meningitidis, 

534 
pneuinoniip  of  Fracnkel,  238 
Discoloration,  post-mortem,  of  body,  5 
Disinfectants,  action  of,  on  bacteria,  86 
Distoma  haematobium,  72 
hepaticum.  71 
lanceolatum,  72 
sincnse,  72 
Dochmius  duodenalis,  77 
Double  staining  with  eosin  and  hsematoxy- 

lin,  47,  48 
Drowning,  lesions  of,  577 
Duodenum,  removal  of,  from  body,  29 

ulcers  of,  334 
Dura  mater,  examination,  post-mortem, 
of,  10 
mater,  haemorrhage  of,  163 
mater,  inflammation  of,  164 
mater,  lesions  of,  163 


Dura  mater,  thrombosis  of  longitudinal 
sinuses  of,  163 
mater,  tumors  of,  167 
mater    spinalis,   inflammation  of, 

(see  pachymeningitis),  197 
mater  spinalis,  parasites  of,  196 
mater  spinalis,  tumors  of,  197 
Dyscrasia  of  tumors,  118 
Dysentery,  336 

Ecchondroses,  139 

Ecchymoses  of  skin,  post-mortem.  7 

nature  of,  54 
Ecchymosis,  ante-mortem  and  post-mor- 
tem, 4 
Echinococcus,  73 

cysts,  preservation  of,  for 
museums,  48 

cxogena,  75 

multilocularis,  75,  872 

scolecipariens,  75 
Ehrlkh'B   method    of  staining   tubercle 

bacillus,  546 
Elaterium  poisoning,  lesions  of,  587 
Elephantiasis,  dilatation  of  lymph  vesaelt 

in.  800 

of  vulva.  4aS 
Embedding  in  celloidin,  46 
Emboli,  fat.  61 

infectious,  effects  of,  58 
Embolic  infarctions,  most  frequent  seat  of, 

58 
Embolism,  effects  and  occurrence  of.  56, 57 
Embryonal  ori^n  of  tumors,  Cohnheim'a 

hypothesis  of,  119 
Emigration  of  white  bltxxl-cells,  104 
Emphysema  of  lungs,  233 
Empyema,  223 
Encephalitis,  187 

chronic  interstitial,  189 

in  new-born,  190 
Encephalooele.  196 
Encepbaloid  cancer,  157 
Endarteritis,  acute,  285 

chronic.  285 

obliterans,  286 

syjihilitic,  288 

tul>ercular.  289 
Endarter>'  (see  terminal  artery).  57 
Endocarditis,  acute.  278 

bacteritic.  279 

chronic,  28() 

malignant,  279 

mycotic.  279 

tuWrcular.  280 

ulcerative.  279 
Endocardium,  structure  of,  277 

discolorations  of,  22 
fatty  degeneration  of.  375 
Endometritis,  acute  (^tarrhal,  442 

chronic  catarrhal.  443 

croupous.  444 

pueriK*ral.  445 

syphilitic,  444 

tubercular,  444 


698 


INDEX. 


Endophlebitis,  296 

Endothelioma,    general    characters   and 

situation  of,  136 
Endothelium   of  peritoneum,  etc.,  em- 

•bryonal  origin  of,  150 
Enostoses,  500 
Enteritis,  catarrhal,  acute.  832 

catarrhal,  chronic,  333 
croupous.  338 
suppurative,  333 
Eosin,  use  of,  in  staining  tissues,  47 
Ependyma,  cysts  of,  180 

examination  of,  at  autopsy,  12 
inflammations   of  (see  epen- 

dymitis),  178 
method  of  preserving,  15 
parasites  of,  180 
tubercles  of,  175 
tumors  of,  180 
Ependymitis,  acute  and  chronic,  178 

tubercular,  175 
EpibhiMt,  tumors  developed  from,  121 
Epididymitis,  acute,  476 
Epiglottis,  inflammation  near,  217 
Epispadia,  471 
Epithelial  pearls  in  epithelioma,  156 

tumors,  146 
Epitheliomata,  153,  154 
Epulis,  132 

Erysipelas,  characters  of,  550 
micrococci  of,  550 
Ether  poisoning,  lesions  of,  590 
Exostoses,  139,  500 
Extra-uterine  pregnancy,  462 
Extravasation  of  blood  in  contusions,  7 
Exudations,  inflammatory  nature  and  ori- 
gin of,  55,  104 
Eye,  method  of  removal  of,  15 

Fallopian  tubes,  changes  in  size  and  po- 
sition of,  461 
tubes,  cysts  of,  462 
tubes,  dilatation  of,  461 
tubes,  haemorrhage  of,  461 
tubes,  inflammation  of  (see  sal- 
pingitis), 461 
tubes,  malformations  of,  460 
tubes,  position,  shape,  and  di- 
mensions of,  34 
tubes,  tumors  of,  462 
False  membrane  in  croupous  inflamma- 
tion, 107 
neuromata,  143 
Famine  fever,  531 

Farcy,  characters  and  bacilli  of,  559 
Fat  embolism,  61 

necrosis  in  pancreas,  390 
pericardial,  atrophy  of,  276 
Fatty  degeneration,  65 

inflltration,  65 
Favus,  83 

Female  generative  organs,  removal  of,  32 
generative  organs,  lesions  of,  32, 
431 
Fever,  inflammatory  (see'  pya?mia),  552 


Fever,  malarial,  lesions  and  micro-organ* 
isms  of,  562 

relapsing,  531 

relapsing,  spirillum  of,  581 

splenic,  lesions  and  bacteria  of, 
555 

suppurative  (see  pyaemia),  552 

surgical  (see  pysemia^,  552 

traumatic  (see  pyaemia),  552 

typhoid,  521 

typhus,  530 
Fibrin,  formation  of,  in  inflammation, 

104 
Fibro-carcinoma  (scirrhus),  157 
Fibro-chondroma,  125 
Fibro-lipoma,  125 
Fibro-myxoma,  127 
Fibro-osteoma,  126 
Fibro-sarcoma,  126 
Fibroma,  125 

intracanalicular,  126,  467 
Filaria  medinensis,  80 

sanguinis  hominis,  80 
Fistula,  recto-vaginal.  435 
vesico-vaginal,  435 
Flukes,  71 

Foetal  tissues,  preservation  of,  42 
Foetus,  size  and  appearance  at  different 

ages,  35-38 
Fourth  ventricle  of  brain,  opening  of,  12 

ventricle  of  brain,  haemorrhage  in 
the  floor  of,  186 
Fractures,  ante-mortem  and  post-mortem, 

8 
Fraenkel,  pneumococcus  of,  288 
Freezing  microtomes,  43 
Fresh  tissues,  method  of  studying,  43 
Fuchsin  as  stain  for  bacteria,  96 
Fungi,  parasitic,  83 
Fungus  haematodes,  132 

of  actinomycosis.  83 

of  favus,  8i3 

of  pityriasis,  83 

of  ringworm,  88 

of  thrush,  83 

poisoning,  lesions  of,  588 

Gall  bladder,  calculi  of,  375 

dilatation  of,  375 
inflammation  of,  378 
opening  of,  at  autopsies,  80 
tumors  of,  377 
Gall  ducts,  calculi  of,  375 

constriction  and  occlusion  of, 

374 
dilatation  of,  375 
inflammation  of,  373 
tumors  of,  377 
Gamboge  poisoning,  lesions  of.  587 
Gangrene  of  the  lung,  235 
Gastritis,  catarrhal,  acute,  321 
catarrhal,  chronic,  321 
cn)upous,  322 
phlegmonous,  322 
suppurative,  322 


INDKX. 


599 


C^tritis,  toxic,  323 

Gelatin  culture  medium  for  bacteria,  100 
Generative  organs,  female,  lesions  of,  431 
organs,  removal  and  preserva- 
tion of,  32,  34 
organs,  male,  lesions  of,  470 
organs,  male,  removal  and  pre- 
servation of,  32 
organs,  of  young  children,  42 
Gentian -violet  stain  for  bacteria,  96 
Giant  cells  in  bone,  501 

cells  in  tubercle  tissue,  113 
Giant-celled  sarcoma,  132 
Glanders,  559 

bacilli  of,  560 
Glioma,  139,  194 
Glio-myxoma,  140 

sarcoma,  131,  140 
Glossitis,  superticial,  813 

parenchymatous,  314 
syphilitic,  314 
tubercular,  314 
Glottis,  oedema  of,  217 
Gluge's  corpuscles,  183 
Glycerin  not  to  be  used  to  preserve  fresh 

tissues,  49 
Goitre,  396 

OoU,  columns  of,  in  degeneration,  secon- 
dary, of  the  spinal  cord,  201 
columns  of,  in  posterior  spinal  scle- 
rosis, 207 
Gonococcus,  429 
GoDorrhoDa,  429 
Gout,  570 

joint  lesions  in,  506 
Oowers,  columns    of,  in  ascending  gray 

degeneration,  201 
Gram's  method  of  staining  bacteria,  98 
Granulation  tissue,  109 
Granulomata,  infectious,  124 
Gray  degeneration,  secondary,  in   spinal 

cord,  200,  201 
Guinea-worm,  80 
Gummata,  113 
Gummy  tumors,  113 

Hematocele,  441,  475 
Hiematoma.  54 
Hsematometra,  435 
Haematophilia,  569 
Haematoxylin,  formula  for,  47 
HflBmatozoon  of  malaria,  564 
HsBmorrhage,  53 

by  diapedesis,  54 
by  rhexis,  53 
Hemorrhagic  diathesis.  569 

infarction,  54,  57 
BansAuK.  576 

Haraenmg  and  preserving  tissues,  44 
Head,  method  of  examination  of,  9,  89 
Heart,  abnormal  size  of.  270 

abscess  of,  281 

aneurism  of,  282 

atrophy  of,  272 

atrophy  of  pericardial  fat  of,  276 


Heart,  calcification  of,  275 

changes  in  position  of,  270 

children's,  new-bom,  40 

clot,  21,  22 

degeneration  of,  274 

degeneration  of,  amyloid,  275 

degeneration  of,  fatty,  274 

degeneration  of,  parenchymatous, 
274 

dilatation  of.  274 

exposed  area  of,  20 

fatty  infiltration  of.  276 

hypertrophy  of,  272 

inflammation  of  (see  myocarditis) 
281 

inflammation       of       endocardial 
lining,  277 

inflammation  of,  syphilitic,  282 

inflammation  of,  tubercular,  280 

malformations  of.  268 

myomalacia  of,  276 

opening  cavities  of.  21 

parasites  of,  284 

preservation  of  tissues  of,  23 

removal  of,  21 

rupture  of,  271 

size  and  position  of.  20 

thrombosis  of.  288 

tumors  of,  284 

valves,  aneurisms  of,  282 

valves,  fenestration  of.  282 

valves,  hsmorrtiage  in,  282 

valves,  sufllcicncyof.  modes  of  de- 
tenninin^,  21 

valves,  position  of,  21 

valves,  vegetations  oo,  278«  280 

vegetations.  278 

walls,  thickness  of.  22 

weight  of.  22 

wounds  of,  271 
Hepatic  veins,  855 
Hellebore  poisonine.  lesions  of,  587 
Hepatitis,  acute,  360 

chronic  interstitial,  862 
purulent,  860 
syphilitic.  865 
tuoercular,  866 
peri-.  868 
Hepatization,  gray,  in  pneumonia,  288 

red,  in  pneumonia,  287 
Hermaphroditism,  471 
Hemise  of  bUdder,  422 
of  vagina.  484 
Histioid  tumors.  121 
Hodgidn'a  disease.  309,  567 
Horseshoe  kidney,  403 
B<neMp*s  lacuna?  in  bone.  487 
Hyaline  degeneration,  68 
Hydatids  (see  echinoooccuf),  78 
Hydatid  moles,  128 
Hydremia,  59 
Hydrencephalocele,  196 
Hydrocele,  474 
Hydrocephalus.  195 

acute.  177 
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Hydrocephalus,  coDgenital,  179 

external,  178 

internal,  178 

method    of     preserving 
brain  in,  d9,  40 

primary,  in  adults,  180 

secondary,  180 
Hydrochloric  acid  poisoning,  582 
Hydrocyanic  acid  poisoning,  588 
Hydromeningocele,  196 
Hydrometra,  438 
Hydromyelia,  209 
Hydromyelocele,  209 
Hydronephrosis,  416 
Hydrophobia,  561 
Hydrorrhachis,  209 
Hydro-salpinx,  461 
Hydrostatic  test  for  aeration  of  lungs, 

41 
Hydrothorax,  218 
Hymen,  malformations  of,  431 
Hypenemia.  53 
Hyperostosis,  500 
Hypospadia.  470 
Hypostasis,  post-mortem,  4 

Ichorrhiemia,  552 

Identity,  observations  regarding,  at  autop- 
sies, 4 
Imbedding,  46 

Incarceration  of  intestine,  330 
Indigo-sulphate  poisoning,  580 
Infarction,  58 

haemorrhagic,    from    emboli, 

157 
white,  57 
of  lungs,  232 
Infants,  post-mortem  examination  of,  35 
Infectious  diseases,  relations  of  bacteria 

to,  91 
Lifiltration,  fatty,  65 
Inflammation,  104 

catarrhal,  105 
croupous,  107 
diphtheritic,  107 
exudative,  104 
parenchymatous,  114 
productive,  110 
scrofulous,  306 
suppurative,  106 
syphilitic.  113 
tubercular,  111 
Inflammatory  fever  (see  pysemia),  552 
Infusoria,  70 
Injection,  interstitial.  45 
Injuries,  post-mortem,  7 
Insolation,  572 

Intestines,  appearances  in,   at  autopsies, 
18 
atresia  of,  330 
cadaveric  lividities  in,  29 
children's,  new-bom,  42 
cloacae  of,  330 
concretions  in,  338 
diverticula  of,  829,  335 


Intestines,  incarceration  of,  880 

intussusception  of.  881 

large,  solitary  follicles  of,  386 

large,  inflammation  of,  334 

lar^,  Ijrmph  nodules  of.  336 

lesions    of    lymph   nodes   or 
glands  of,  383 

lesions   to   be  looked    for   at 
autopsies,  29 

malformations  of,  829 

parasites  of,  388 

preservation  of,  29 

removal  of,  28.  29 

rupture  of.  382 

small,    inflammation    of   (see 
enteritis),  382 

small,  ulcers  of,  882 

transposition  of,  882 

tumors  of,  387 

wounds  of,  882 
Intracanalicular  flbroma,  468 
Intussusception  of  intestine.  831 
Iodine  test  for  waxy  degeneration,  26.  67 
Irritants,  vegetable,  poisoning  by,  587 
Itch  insect,  81 

Jalap  poisoning,  lesions  of,  587 

Joints,  inflammation  of  (see  arthritis),  504 

loose  bodies  in,  507 

tumors  of,  507 

Kidney,  gross  appearance  of,  in  health 
and  disease,  26 
Bright's  disease  of,  forms,  403 
calculi  of.  418 
changes  in  position  of.  402 
children,  new  bom,  in,  41 
congestion,  acute,  of,  403 
congestion,  chronic,  of,  409 
cystic,  416 

degeneration,  acute,  of.  403 
degeneration,  amyloid,  of,  413 
degeneration,  chronic,  of,  410 
degeneration,  fatty,  of,  404 
degeneration,     parenchymatous, 

404 
degeneration,  waxy,  of,  26,  413 
enibolism  of,  415 
hydronephrosis,  416 
infarctions  of,  415 
inflammation  of  (see  nephritis), 

403 
inflammation,  acute  diffuse,  408 
inflammation,  exudative,  404 
inflammation,  suppurative,  413 
malformations  of,  402 
method  of  opening  and  preserva- 
tion of,  25,  26.  27 
parasites  of,  4*20 
thrombosis  of,  415 
tumors  of,  418 
weight  of,  26 

Lardaceous  degeneration,  66 
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Laryngitis,  catarrhal,  acute,  214 
catarrhal,  chronic,  215 
croupous,  215 
syphilitic,  215 
tubercular,  216 
Larynx,  inflammation  of  (see  laryngitis), 
214 
malformations  of,  214 
preservation  of,  25 
removal  of,  method,  24 
tumors  of,  217 
Lead  poisoning,  lesions  of,  586 
Leiomyoma,  557 
Lepra,  557 

bacilli  of,  558 
leprosy,  557 
Leptothrix  buccalis,  90 
Leucocythsemia,  60,  567 
Leucocytosis,  60 
Leukaemia.  60,  309.  498,  567 
Leukaemia,  pseudo-,  309,  567 
Lightning,  death  from,  574 
Lipeemia,  61 
Lipoma,  137 

Lipomatosis  of  heart,  276 
Lips,  gangrene  of,  312 

hypertrophy  of,  311 
Liver,  abscess  of,  360 

abscess  of,  bacteria  in,  361 

abscess,  metastatic,  361 

abscess,  pya^mic,  361 

ansemia  of,  351 

artery,  hepatic,  lesions  of,  858 

atrophy  of,  355 

atrophy,  acute  yellow,  of,  359 

bronze,  358 

changes  in  position,  19,  351 

children,  new  born,  in,  42 

cirrhosis  of,  362 

cloudy  swelling  in,  855 

congestion  of,  351,  352 

degenerations  of,  355 

ilegeneration.  amyloid,  857  { 

degeneration,  fatty,  357 

degeneration,  parenchymatous,  855 

degeneration,  waxy,  357 

displacements  of,  350 

fatty  infiltration  of,  356 

gummata  of,  365 

haemorrhage  of,  353 

hypenemia  of,  351 

inflammation  of  (see  hepatitis),  860 

lymphatic    tissue   of,   hyperplasia 
of,  868 

lymphomata,  miliary,  of,  868 

malformations  of,  350 

nutmeg,  352 

parasites  of.  371 

pigmentation  of,  358 

preservation  of,  31 

removal  of,  90 

rupture  of,  358 

situation  of,  18 

size  and  weight  of,  30 

tumors  of,  8o9 


Liver,  veins  of,  353,  355 

wounds  of.  858 
Lividity,  cadaveric,  4 
Lobelia  poisoning,  lesions  of,  590 
Locomotor  ataxia,  206 
Louse,  81 
Lungs,  atelectasis  of,  235 

bacillus  tuberculosis  in,  268 
children  stillborn,  appearance  of, 

41 
congestion  of,  232 
emphvsema  of.  288 
examination,  method  of,  23,  24 
gangrene  of,  285 
haemorrhage,  282,  283 
hydrostatic  test  for  adration  of,  41 
infarctions  of,  282 
inflammation  of  (see  pneumonia), 

forms,  286 
inflammation  of,  syphilitic,  260 
inflammation  of,  tubercular,  250 
injuries  of,  282 
malformations  of,  281 
oedema  of,  282 
parasites  of,  268 
perforations  of,  232 
preservation  of,  24 
removal  of,  28 
rupture  of.  288 
tumors  of,  262 
Lupus,  432,  548 
Lymph  glands  (see  lymph  nodes),  800 

glands,  intestinal,  lesions  of,  388 
nodes,  800 

nodes,  atrophy  of,  808 
nodes,  degenerations  of,  807 
nodes,  degeneration  of,  amyloid, 

808 
nodes,  degeneration  of,  hyaline, 

808 
nodes,  inflammation,  acute,  of,  801 
nodes,  inflammation,  chronic,  of, 

803 
nodes,    inflammation,    svphilitic, 

307 
nodes,  inflammation,  tubercular, 

306 
nodes,  inflammation,  with  cheesy 

deg^eneration  of.  805 
intestinal  lesions  of,  883 
parasites  of.  809 
pigmentation  of.  804 
tumors  of.  909 
nodules,  301 

nodules  of  large  intestine,  886 
vessels,  299 

vessels,  inflammation  of,  299 
vessels,   inflammation,  syphilitic, 

of,  800 
vessels,  inflammation,  tubercular. 

of.  299 
ves8i>ls.  tumors  of,  800 
Lymphangitis,  299 
Lymphangiectasis.  800 
Lymphangioma,  145,  800 
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Lymphatic  tissue,  300 
Lymphomata,  124,  <809,  368 
Lympho-sarcoma.  130 

Macroglossia,  300,  313 
Malarial  fevers,  lesions  of,  562 

fevers,  micro-organism,  562 
Malignant  oedema,  of  mice,  etc.,  89 

pustule,  555 
Mamma,  female,  cysts,  467 

female,  htemorrhage  of,  165 
female,    inflammation     of   (see 

mastitis),  465 
female,  malformations  of,  464 
female,  tumors  of,  467 
female,  ulcers  of,  467 
male,  lesions  of,  482 
]yiastitis,  acute,  465 

chronic,  466 
"  Measly  "  pork,  72 

Mediastinum,  general  character  of,  263 
inflammations  of,  263 
tumors  of,  264 
Melantemia,  60 
Melano-carcinoma,  160 

sarcoma,  131 
Membranes,  method  of  hardening,  45 
Meningitis,  acute,  170,  171 

acute  cerebrospinal,  533, 534 
chronic,  173 
exudative,  171 
syphilitic,  177 
tubercular,  173 
Meningocele,  196 
Mesoblast,  121 
Metaplasia.  138 
Metastasis  in  tumors,  117 
Methyl  blue,  stain  for  bacteria.  96 

violet,  stain  for  amyloid,  66 
Metritis,  acute,  444 

chronic,  444 
Microcephalia,  196 
Micrococci,  color-forminff,  87 

pathogenic,  87 
Micrococcus  luteus,  87 
ureae,  87 
Microcytes,  60 
Microtomes,  47 

freezing,  43 
Microscope  for  studying  bacteria,  98 
Microsporon  furfur,  SS 
Miliary  tubercles,  1 13 
Milk  as  culture  medium  for  bacteria,  101 
Morbus  maculosus,  568 
Moulds,  83 

Mouth,  inflammation  of  (see  stomatitis), 
311 
gangrene  of,  312 
malformations  of,  310 
tumors  of.  312 
Mucin  in  mucoid  degeneration,  67 
Mucoid  degeneration,  67 
Mucous  patches,  113 
MOUer's  fluid,  formula  and  uses,  44 
Mumps,  394 


Muscle,  atrophy,  simple.  512 

atrophy,  progressive,  512 
degeneration  of  fatty,  515 
degeneration  of  hyaline,  515 
degeneration  of  w&xy,  516 
hsmorrhage  of,  509 
hypertrophy  of.  516 
infarction  of,  509 
inflammation  of  (see   myositis), 

509 
parasites  in,  517 
pseudohypertrophy  of,  514 
rupture  of,  509 
tumors  of.  516 
wounds  of,  509 
Museum  specimens,  methods  of  preserva- 
tion, 48 
Mycosis  intestinalis.  388,  556 
Myelitis,  acute,  202,  203 

anterior  cornua,  of,  203 
chronic  interstitial,  205 
chronic  transverse,  205 
Myeloid  sarcoma,  132 
Myeloplaxes,  501 
Myocarditis,  281 

interstitial,  281 
interstitial,  chronic,  282 
purulent,  281 
syphilitic,  282 
Myoma,  141 

Isevicellulare,  141 
striocellulare,  142 
Myomalacia  of  heart,  276 
Myositis,  interstitial,  chronic,  510 
ossiticans.  511 
parenchymatous,  510 
suppurative,  509 
Myxcedema.  397 
Myxoma,  126 

gelatinosum,  127 
medullare,  127 
molle.  127 


NaboM,  ovula  of,  443 

NflBvi,  vascular,  145 

Necrosis,  63 

coagulation,  63 
of  bone.  493 

Nematoda,  76 

Nephritis,  408 

chronic  diffuse,   with    exuda- 
tion, 410 
chronic  diffuse,  without  exu- 
dation, 411 
chronic  pyelo-,  414 
diffuse,  acute,  408 
diffuse,  chronic,  410.  411 
exudative,  acute,  404 
parcDchymatous,  acute.  403 
parenchymatous,  chronic.  410 
peri-,  41*7 
suppurative,  413 
tubercular,  415 

Nerves,  hardening  of,  17 
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Nerves,  Weigerfs    method    of    staining 
with  hsematoxylin,  212 
peripheial,  changes  in,  after  divi- 
sion, 210 
peripheral,  inflammation  of  (see 

neuritis),  210 
peripheral,  tumors  of,  212 
Nerve  tissue,  preparation  of,  212 
Nervous  system,  lesions  of,  163 
Neuritis,  exudative,  acute,  210 

interstitial,  chronic,  211 
leprous,  212 
multiple,  211 
syphilitic,  211 
tubercular,  211 
Neuroglia,  relations  of,  to  connective  tis- 
sue, 121 
Neuroma,  142 
Nitric  acid  poisoning,  lesions  of,  581 

acid,  decalcifying  for,  44 
Nitro-benzole  poisoning,  lesions  of,  588 
Noma,  812,  432 
Nutmeg  liver,  852 
Nux  vomica  poisoning,  lesions  of,  590 

Obliterating  endarteritis,  286 
(Edema,  55 

glottidis,  217 
glottidis,  postmortem,  25 
malignant,  of  mice,  89 
(Esophagitis,  catarrhal,  315 
croupous,  815 
CEsophagus,  cysts  of,  317 
dilatation.  316 
foreign  bodies  in,  316 
inflammation  of  (see  oesopha- 
gitis). 815 
malformations  of,  815 
preservation  of,  25 
removal  of,  24 
rupture  of,  816 
stenosis  of,  317 
tumors  of,  817 
ulceration  of,  316 
Oidium  albicans.  83 
Omentum.  18 
O^yphoritis,  acute,  454 
chronic,  455 
syphilitic.  456 
tubercular,  456 
Opium  poisoning,  lesions  of.  587 
Orchitis,  acute,  476 
chronic.  476 
syphilitic,  479 
tubercular,  477 
Osmic  acid  as  hardening  agent,  45 
Osteitis,  486 

condensing,  488 
rarefying,  487 
suppurative.  489 
syphilitic,  490 
tubercular,  490 
OsteoblasU,  485 
Osteochisto,  487 
Osteoma,  189 


Osteomalacia,  497 

Osteomyelitis,  idiopathic,  492 
traumatic,  493 

Osteophytes,  189,  485 

Osteoporosis,  486 

Osteo-sarcoma.  138 
sclerosis,  486 

Ovarian  cyst  aidenoma,  456 

Ovaries,  cysts  of,  454,  459,  460 
haemorrhage.  458 
hypersemia,  458 
inflammation  of.  454 
malformations  of,  453 
position,  changes  in,  453 
size,  changes  in,  458 
size  and  weight  of,  84 
tumors  of,  456 

Ovula  Nabothi,  448 

Oxyuris  vermicularis.  77 

Pacchionian  bodies,  168 
Pachymeningitis,  a6ute,  164 

chronic,  164 
hemorrhagic,  165 
syphilitic,  166 
tubercular,  166 
Pancreas,  390 

calculi  in,  892 
degeneration  of,  890 
displacements  of.  898 


gangrene  of,  891 
hsen 


imorrhage  of,  889 
inflammation  of  (see  pancreati- 
tis). 889 
malformations  of,  829 
preservation  of,  81 
removal  of,  81 
size  of,  81 
tumors  of,  891 
Pancreatic  ducts,  dilatation  of,  892 

foreign  bodies  in,  392 
Pancreatitis,  interstitial,  890 

parenchymatous,  889 
suppurative,  890 
syphilitic,  890 
tubercular,  890 
Parablastic  tissues.  120.  121 
Paraflin.  46 
Parametritis,  444 
Paraphimosis,  472 
Parasites,  animal,  70 

methods  of  studying, 
82 
bibliography  of,  82 
vegetable,  83 
Parasitic  bacteria,  91 

fungi,  83 
Parenchymatous  degeneration.  64 
Parotid  gland,  inflammation  of.  3M 

parasites  of,  895 
tumors  of.  805 
Parovarium,  cysts  of.  460 
Pearls,  epithelial,  156 
Pediculus  capitis,  81 
Penis,  calcification  of.  478 
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Penis,  eDlargement  of.  472 
heemorrhagc  of,  477 
inflammation  of,  472 
injury  of,  472 
malformations  of,  470 
ossification  of,  478 
tumors  of,  472 
ulcers,  phagedenic,  of,  472 
ulcers,  syphilitic,  of,  472 
Periarteritis,  285 
Pericarditis,  exudative,  267 
tubercular,  268 
Pericardium,  266 

dropsy  of,  266 
haemorrhage  of,  266 
inflammation  of  (see  peri- 
carditis), 267 
injuries  of,  266 
opening  of,  20 
pneumonatosis  of,  266 
tumors. of,  268 
Perihepatitis,  368 
Perimetritis,  444 
Periostitis,  acute  simple,  484 
fibrous,  485 
ossifying,  485 
suppurative,  184 
syphilitic,  485 
tubercular,  486 
Periosteum,  484 
Periphlebitis,  296 
Perisplenitis,  385 
Peritoneum,  339 

inflammation  of,  339 
malformations  of,  339 
parasites  of,  849 
tumors  of,  347 
Peritonitis,  acute,  340 

cellular,  acute,  340 
cellular,  chronic,  343 
chronic,  with  adhesions.  344 
chronic,   with  serum,  fibrin, 

and  pus,  345 
exudative,  340 
hsemorrhagic,  346 
tubercular,  346 
Pernicious  ansemia,  565 
Petechiae,  54 
Phagocytes,  95 
Pharyngitis,  catarrhal,  315 
croupous,  315 
submucous,  315 
Pharynx,  inflammation  of  (see  pharyngi- 
tis), 315 
lupus  of,  316 
malformations  of,  315 
preservation    and  removal    of, 

24,25 
tumors  of,  317 
ulceration  of,  316 
Phimosis,  472 
Phlebectasia,  295* 
Phlebitis,  296 

acute,  297 
syphilitic,  298 


Phlebitis,  tubercular.  298 

uterine,  446 
Phleboliths,  56,  296 
Phosphorus  poisoning,  lesions  of,  583 
Phthisis,  acute  catarrhal,  256 
acute  pulmonary,  256 
chronic,  257,  258 
Pia  mater,  anaemia  of,  169 

mater,  blood-content  of,  168 
mater, .  fatty  degeneration  in,  172 
mater,  haemorrhage  of.  169 
mater,  hyperemia  of,  169 
mater,  inflammation  of,  170 
mater,  cedema  of,  169 
mater,  parasites  in,  177 
mater,  pigmentation  of,  177 
mater,  removal  of,  10 
mater,  structure  of,  167 
mater,  tumors  of,  177 
mater  spinalis,  198 
mater  spinalis,  haemorrhage  of,  198 
mater  spinalis,  inflammation  of,  198 
mater  spinalis,  parasites  of,  199 
mater  spinalis,  tumors  of,  199 
Picric  acid  m  decalcifying,  43 
Pigment  in  blood,  60 
Pigmentation,  69 
Pin  worm,  77 
Pineal  gland,  181 
Pituitary  body,  181 
Pityriasis  versicolor,  83 
Placenta,  apoplexy  of,  464 

degeneration  of.  464 
haemorrhage  in,  463 
inflammation  of,  464 
Placentitis,  chronic,  464 

suppurative,  464 
Plasmodium  malariae,  563 
Plate  cultures  of  bacteria,  101 
Pleura,  218 

haemorrhage  of,  218 
hydrothorax,  218 
inflammation  of,  218 
tumors  of,  226 
Pleural  cavities,  air  in,  mode  of  detec- 
tion, 19 
examination  of,  23 
Pleurisy,  acute,  219 

artificial,  in  dog,  220 
chronic,  224 
subacute,  219 
tubercular,  224 
with  effusion,  219 
with  fibrin,  219 

with  fibrin,  serum,  and  pus,  223 
dry,  219 
Pleuritis  (see  pleurisy),  218 
Pneumococcus  of  Fraenkd,  238 

of  Friedldnder,  236 
Pneumonia,  acute  lobar,  236 

acute  lobar,  with  new  con- 
nective tissue,  239 
broncho-,  241 
catarrhal,  241 
complicating,  246 
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Pneumonia,  forms  of,  286 

interstitial,  248.  250 
of  syphilis,  261 
lobar,  236 
lobular.  241,  246 
of  heart  disease,  247 
peribronchitic,  248 
secondary,  245 
syphilitic.  260 
tubercular.  249 
Pneumothorax,  pyo-,  228 
Poisoning,  lesions  of,  by  aconite,  590 
lesions  of,  by  alcohol,  588 
lesions  of,  by  aloes,  587 
lesions  of,  by  ammonia,  588 
lesions  of,  by  arsenic,  584 
lesions  of,  by  belladonna,  590 
lesions  of,  by  cantharides,  587 
lesions  of,   by  carbolic  acid, 

588 
lesions  of,  by  carbonic  acid, 

591 
lesions  of,  by  carbonic  oxide, 

590 
lesions  of,  by  chloral  hydrate, 
590 
.  lesions  of,  by  chloroform,  589 
lesions  of,  by  colchicum,  587 
lesions  of,  by  colocynth,  587 
lesions  of,  by  conium,  590 
lesions  of,  by  copper.  586 
lesions  of,  by  corrosive  subli- 
mate, 586 
lesions  of,  by  croton  oil,  587 
lesions  of,  by  cyanide  of  potas- 
sium, 588* 
lesions  of,  by  digitalis,  590 
lesions  of,  by  elaterium,  587 
lesions  of,  by  ether,  590 
lesions  of,  by  fungi,  588 
lesions  of,  by  camboge,  587 
lesions  of,  by  hellebore,  587 
lesions    of,    bv    hydrochloric 

rtcid^  582 
lesions     of,    by    hj'drocyanic 

acid,  5H8 
lesions  of,  by  jalap,  587 
lesions  of.  by  lead,  586 
lesions  of,  by  lobelia,  590 
lesions  of,  by  nitric  acid,  581 
lesions  of,  by  nitrobenzole,  588 
lesions  of,  by  nux  vomica,  590 
lesions  of,  by  opium,  587 
lesions  of,  by  oxalic  acid,  582 
lesions  of.  by  phosphorus,  588 
lesions  of.  by  potash,  582 
lesions  of,   by  potassium  ni- 
trate, 583 
lesions     of,     by     potassium 

cyanide,  588 
lesions  of,  by  savin,  587 
lesions  of,  by  scammony,  587 
lesions  of,  by  soda,  582* 
lesions  of,  by  stramonium,  590 
lesions  of.  by  strychnine,  590 


Poisoning,  lesions  of,  by  sulphuric  acid, 
580 
lesions  of,   by  tartar  emetic, 

587 
lesions  of.  by  tartaric  acid.  582 
lesions  of.  by  turpentine,  587 
lesions  of,  bv  veratria,  587 
lesions  of.  by  vegetable  irri- 
tants, 587 
removal     of     intestines    and 
stomach  in  cases  of,  28,  80, 
85 
Poliomyelitis  anterior,  208 
Portal  vein,  dilatation  of,  855 

vein,  inflammation  of,  854 
vein,  lesions  of.  858 
vein,  rupture  of,  354 
vein,  thrombosis  of.  854 
Post-mortem       changes     in    abdominal 

organs.  18 
cooling  of  the  body,  5 
decomposition,  5 
discoloration,  5 
examination  in  suspected 

poisoning,  85 
examination,  external  in- 

spe<-tion  in,  4.  8 
examination,  internal  ex- 
amination in.  s 
examination,  identity,  ob- 

scTvations  on.  in,  4 
examination,  reasons  for 

making,  3 
fractures,  8 
hypostajic>s,  4 
injuries.  7 

putrefactive  changes,  4,  5 
rigidity  or  rigor  mortis,  6 
temperature,  elevation  of. 

5,  6 
wounds,  8 
Potash  poisoning.  lesions  of,  582 
Potassium  cyanide  iK>isoning.  lesions  of, 
588 
nitrate  |>oisoning,  lesions  of. 

Potato  as  culture  medium  for  bacteria,  100 
Pregnancv,  extra-uterine.  462 
Preservation  of  six*cimens.  methods,  48 
Preserving    fluid,    temporary,  for  gro** 

specimens.  48 
•Wckle"  cells.  155 
Proglottides  of  tape  worm,  72 
Prostate,  atrophy  of,  481 
calculi'in,  481 
hypertrophy  of,  480 
inflammation  of,  481 
parasites  in,  481 
tumors  of,  481 
Protozoa,  70 

methods  of  study,  8S 
Psammoma.  185 

of  dura  mater,  167 
Pseudo-hermaphroditism,  471 
leuluemia,  567 


606 


INDKX. 


Psorospermiae,  70 

Ptomaines,  92 

Pulmonary  artery,  thrombosis  of,  233 

Purpura  hflemorrhagica,  568 

Purulent  infection,  552 

Pus  cells,  104 

Putrefactive  bacteria,  84 

changes  in  body  after  death, 
4.  5 
Pyaemia,  bacteria  in,  554 

nature  and  forms  of,  552 
Pyelo-nephritis,  418 
Pyo- salpinx,  462 
Pyramidal  tract,  degeneration  of,  200 

Rachitis,  495 
Ray  fungus,  83 
Rectum,  inflammation  of,  386 
Relapsing  fever,  531 
Respiratory  system,  214 
Rhabdomyoma,  142 
Rhabdonema  strongyloides,  81 
RickeU,  495 
Rigor  mortis,  6 
Ringworm  fungus,  83 

Saccharomyces  albicans,  83 
Safranin  for  staining  fresh  tissues,  43 
Salivarjr  glands,  394,  395 
Salpingitis,  catarrhal,  461 
suppurative,  461 
syphilitic,  462 
tubercular,  462 
Salt  solution  for  fresh  tissue,  43 
Saprophytic  bacteria,  91 
Sarcina,  88 
Sarcoma,  128 

adeno-,  135,  136 

alveolar,  134 

angio-,  133 

chondro-,  135 

cvsto-,  135 

libro-,  129 

giantcelled,  132 

glio-,  131 

lipo-,  135 

lympho-,  130 

ihehino-,  131 

myeloid,  132 

myo-,  135 

myxo-,  134 

round -celled,  130 

spindle-celled,  129 
Sarcoptes  hominis,  81 
Savin  poisoning,  lesions  of,  587 
Scammony  poisoning,  lesions  of,  587 
Scars,  disappearance  of,  in  skin,  8 
Scirrhus,  157 
Sclerosis,  multiple,  of  cord,  205 

posterior  spinal,  Sk)6 
Scolex  of  tape-worm,  72 
Scolices  of  echinococcus,  74 
Scorbutus,  568 
Scrofula,  306 


Scrotum,  lesions  of,  473 
Scurvy,  568 
Section  cutting,  46,  47 
Seminal  vesicles,  480 
Septidsmia,  552 

of  mice,  bacilli  of,  89 
Septo-p^semia,  552 
Serum  m  infliunmation,  104 

post-mortem  accumulation  of,  in 
pleural  cavities,  28 
Skull,  examination  of,  from  within,  14, 15 

cap,  9 
Soda  poisoning,  lesions  of,  582 
Solitary  tubercles  of  brain,  192 
Spermatocele,  475 
Specimens,  importance  of  good  preacrva> 

tion  of,  49 
Spider  cells.  140 
Spina  bifida,  209 
Spinal  cord,  199 

cord,  children's,  40 

cord,  degeneration,  gray,  of,   199, 
200,201 

cord,  examination  of,  16,  17 

cord,  gummata  of,  207 

cord,  haemorrhage  of,  199 

cord,  inflammation  of,  202 

cord,  inflammation,  syphilitic,  of, 
207 

cord,  inflammation,  tubercular,  of, 
207 

cord,  injuries  of,  199 

cord,  malformations  of,  209 

cord,  membranes  of,  197 

cord,  posterior  sclerosis  in,  206 

cord,  preservation  of,  17 

cord,  removal  of,  16 

cord,  sclerosis  of,  200,  205 

cord,  syringomyelia,  208 

cord,  tumors  or,  207 
Spiral-shaped  bacteria,  90 
Spirillum  cholerae  asiaticse,  538 
fever.  531 
rugula.  90 
serpens,  90 
Spiro-bacteria,  90 
Spirochaete  denticola,  90 

Obcrmeieri,  531 
plic^titis,  90 
Spleen,  abscess,  382 

anaemia  of,  379 

appearances  of,  28 

atrophy  of,  386 

children's,  42 

congestion,  acute,  380 

degenerations  of,  386,  390 

displacements  of,  387 

haemorrhage  of,  379 

hyperaemia  of,  379 

infarctions  of,  ^SO 

hyperaemia  of,  379 

inflammation  of  (see  splenitis),  381 

leukaemic.  385 

malarial,  382 

malformations  of,  387 
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Spleen,  nature  of,  378 
parasites  of,  887 
pigmentation  of,  386 
preservation  of,  28 
rupture  of,  378 
size,  etc.,  of,  27,  28 
tumors  of,  887 
wounds  of,  878 
Splenic  fever,  555 

tumor,  chronic,  382 
Splenitis,  acute  hyperplastic,  381 
chronic  indurative,  382 
peri-,  385 
suppurative,  882 
syphilitic.  388 
tubercular,  383 
Spores  of  bacteria,  85 
Staining  methods  of,  47 
Staphylococcus  pyogenes  aureus  in  gan- 
grene of  the  lungs,  236 
pyogenes  aureus  in  malig- 
nant endocarditis,  279 
pyogenes  aureus  in    py- 
aemia, 554 
pyogenes  aureus  in  sup- 
puration, 106 
Stomacace,  811 

Stomach,  degenerations  of,  329 
dilatation  of,  326 
diphtheritic  inflammation  of, 822 
erosions,  ha*morrhagic,  of,  826 
heemorrhage,  820 
inflammation  of  (see  gastritis), 

321 
injuries  of,  820 
malformations  of,  819 
preservation  of,  30 
post- mortem  changes  in,  320 
removal  of,  29 
situation  of,  19 
tumors  of,  326 
ulcers  of,  323,  326 
Stomatite,  uleero-membraneuse,  311 
Stomatitis,  catarrhal,  311 
croupous,  311 
syphilitic,  312 
tubercular.  312 
ulcen)sa,  311 
Stramonium  poisoning,  lesions  of,  590 
Strangulation,  576 
Strawbeny  marks,  145 
Streptococci,  87 

in  uterine  phlebitis,  446 
Streptococcus  diphtherise,  536 

erysipelatos,  550,  551 
pyogenes  in  inflammation, 

106 
pyogenes  in  malignant  en- 
docarditis, 279 
pyogenes  in  pyaemia,  554 
StroDgylus  gigas,  77 

longevaginatus,  77 
Stroma,  896 

Strychnia  poisoning,  lesions  of,  590 
Sablinguaf  gland,  ^,  895 


Submaxillary  gland,  394,  895 

Suffocation,  575 

Suggillations.  54 

Sulphuric  acid  poisoning,  lesions  of.  580 

Sunstroke,  572 

Suppurative  fever,  552 

Suprarenal  capsules,  children's,  42 

capsules,  degeneration  of,  400 
capsules,  examination  of,  27 
capsules,  hemorrhage  of,  400 
capsules,  in  Addisoirs  disease, 

566 
capsules,  inflammation  of,  400 
capsules,  malformations  of,  400 
capsules,  preservation  of,  27 
capsules,  size  of,  27 
capsules,  thrombosis  in,  400 

Surncal  fever,  552 

Syphilis,  congenital,  bones  in,  491 

Syphilitic  inflammation,  118 

Syringomyelia,  208 

Tenia  cucumerina,  76 
echinococcus,  78 
flavo-punctata.  76 
madagascariensis,  76 
mediocanellata,  72 
nana,  75 
saginata.  72 
solium,  72 
Tape  worm,  72 

Tartar  emetic  poisoning,  lesions  of,  587 
Tattoo  marks,  disappearance  of,  8 
Temperature,  post-mortem  elevation  of, 

5,6 
Teratoma,  122 

myxomatodes,  264 
Terminal  artery,  57 
Testicle,  atrophy  of.  474 
cysts  of,  480 
gummata  of,  479 
hematocele,  hydrocele,  sperma- 
tocele, 475 
inflammation  of  (see   orchitis), 

476 
malformations  of.  474 
parasites  of.  480 
preservation  of,  82 
removal  of,  82 
size  of.  82 
tumors  of.  479 
Thorax,  examination  of  organs  of,  IT.  20 
Thrombi,  causes  of,  55.  56 
changes  in.  56 
forms  of,  56 
Thrombosis,  55 

of  poital  vein,  854 
of  venous  sinuses  of  dura 
mater,  168 
Thrombus,  55 
Thrush,  88 
Thymus,  40.  899 
Thyroid  glaiid,  atrophy  of.  897 

gland,  degeneration  of,  896 
glaad,  hyperemia  of,  896 
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Thyroid  gland,  in  myxoedema,  897 
gland,  inflammation  of,  896 
gland,  parasites  i>f,  897 
gland,  preservation  of,  25 
gland,   removal  of,  from  body, 

25 
gland,  tumors  of,  396 
gland,  weight  of,  25 
Tongue,  hypertrophy  of,  318 
intlammation  of,  813 
malformations  of,  313 
tumors  of,  814 
Trachea,  inflammation  of,  214 
malformations  of,  214 
tumors  of,  217 
Transudation,  55 
Traumatic  fever,  552 
Trematoda,  71 
Trichina  spiralis,  78 
Trichomonas  vaginalis.  71 
Trichophyton  tonsurans,  83 
Tricocephalus  dispar.  78 
Tubercle  bacilli,  characters  of,  545 
bacilli,  cultivation  of,  547  * 
bacilli,  in  tuberculosis,  542 
bacilli,  staining  of,  546 
granula,  113,  544 
tissue,  543 
Tubercles,  from  which  bacilli  are  absent, 
545 
miliary,  113,  543 
solitaf>\  192 
Tubercular  inflanuuation.  111 
TubiTculosis,  acute  miliaiy,  250 

bacillus  of,  m  lungs,  263 
bibliograpliy  of,  547 
(»hn)nic  miliary,  of  lungs, 

254 
nature  of,  542 
role  of  bacilli  in,  542 
suba(;ute  miliary,  253 
Tumors,  bacteria  in,  120 
benign.  117 
bibliography,  160 
cause  of,  1 19 
cells  of,  negative  charjicter  of, 

120 
characters,  general,  of,  115 
classification  of,  120 
complex  congenital,  122 
complex  nomenclature  of.  124 
connective  tissue,  121 
embryonal  origin  of,  119 
epithelial,  146 
fibrocystic,  449 
growth,  mode  of,  116 
heterologous,  115 
histioid.  121 
homologous,  115 
malignant,  117 
metastasis  of,  117 
mixed  forms  of,  122 
preservation  of,  124 
shapes  of,  116 
special  forms  of,  125 


Tumors,  teratoid,  122 

T&rek,  columns  of,  in,  gray  degeneration 
of  cord,  200 

Turpentine  poisoning,  lesions  of,  587 

Typhoid  bacillus,  527 

bacillus,  staining,  528 

fever,  bacillus  of,  527 

fever,  blood-vessels,  lesions  in,a26 

Tever.  brain  lesions  in,  526 

fever,  croupous  enteritis  in,  524 

fever,  gangrene  of  intestine  in, 

528 
fever,  haemorrhage  in,  524 
fever,  heart  lesions  in,  525 
fever,  infarctions  in,  524 
fever,  kidney  lesions  in,  526 
fever,  liver  lesions  in,  525 
fever,  lung  lesions  in,  526 
fever,   lymphatic  structures  of 

intestines,  lesions  of,  in,  522 
fever,  mesenteric  glands  in,  524 
fever,  mouth  in.  525 
fever,  muscle  lesions  in,  527 
fever,  parotid  lesions  in,  525 
fever,  Peyer's  patches  in,  522 
fever,  pharynx  lesions  in,  525 
fever,  skin  lesions  in,  527 
fever,  spleen  lesions  in.  524 

Typhus  fever.  530 

recurrens,  531 

Ulcers,  duodenal,  in  burns,  573 
Umbilical  cord,  changes  in,  after  birth, 

38 
Ureter,  examining  of,  25 
Urethra,  dilatation  of,  427 

inflammation  of  (see  urethritis), 

428 
malformations  of,  427 
perforations  of,  428 
prolapse  of,  428 
rupture  of,  428 
strict urcii  of.  427 
tumors  of,  430 
ulcers  of,  430 
wounds  of,  428 
Urethritis,  catarrhal,  428 
croupous,  430 
gonorrhceal,  429 
tu])ercular,  430 
Urinary  apparatus.  402 
Uterine  mucous  membrane,  hyperplasia 

of,  447 
Uterus,  carcinoma  of,  450 
cysts  of,  452 

degeneration,  amyloid,  of,  447 
degeneration,  fatty,  of.  446 
diminution  in  size  of,  437 
enlargement  of,  437 
hoematocele  of,  441 
hsematometra,  4S8 
haemorrhage  of,  441 
hernise  of,  440 
hydrometra,  438 
hypenemia  of,  440 
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Uterus,  iDfant's,  34 

intlammatioD  of  (see  metritis  and 

endometritis),  442,  445,  446 
malformation  of,  436 
malpositions  of,  438 
parasites  of,  452 
perforation  of,  440 
polypi  in  mucous  membrane  of, 

447 
rupture  of,  440 
size  of,  83 
tumors  of,  447 
ulceration  of,  446 

.Vagina,  cysts  of,  436 

dilatation  of,  434 

examination  of,  33 

fistulee  of,  435 

gangrene  of,  436 

herniae  of,  434 

inflammation  of  (see  vaginitis), 

435 
lengthening  of,  434 
malformations  of,  433 
narrowing  of,  434 
parasites  of,  436 
perforations  of,  435 
prolapse  of,  434 
tumors  of,  436 
wounds  of,  435 
Vaginitis,  catarrhal,  435 
croupous,  435 
suppurative,  435 
syphilitic,  436 
tubercular,  436 
Vascular  system,  266 
Vein  stones.  56 
Veins,  dilatation  of,  295 

hepatic  lesion  of,  855 
inflammation  of  (see  phlebitis),  296 
inflammation,  syphilitic,  of.  298 
inflammation,  tubercular,  of,  298 
parasites  in,  298 
perforation  of,  296 

49 


Veins,  phlebcctasia.  295,  296 

phleboliths,  296 

rupture  of,  296 

tumors  of.  298 

wounds  of.  296 
Veratria  poisoning,  lesions  of.  587 
Vermiform  appendix,  836 
Vernix  caseosa.  38 
Vulva,  cysts  of,  433 

gangrene  of,  482 

hfemorrhage  of,  481 

hyperaemia  of.  481 

inflammation  of,  482 

lupus  of.  482 

malformations  of,  481 

noma  of,  432 

oedema  of,  432 

tumors  of,  432 

Water  tests  for  heart  valves,  21 
Wax  for  imbedding.  46 
Waxy  degeneration,  66 

^Regeneration.  tesU  for,  26 
Weigerfn  htematoxylin  method  for  stain- 
ing nerve  tissue.  212 
Whip  worm,  78 
Worms.  71 
AVorm,  guinea.  80 

pin,  77 

round,  76 

tape,  72 

thread,  77 

whip,  78 
Wounds,  post-mortem,  8 

Xanthin  calculi,  426 

Yeasts,  88 
Yellow  fever,  541 

ZUkCs  solution  for  staining  bacteria,  528 
ZoogloBA  colonies  of  bacteria.  85 
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